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CHAPTER  1 

INTRODUCTION  TO  THE  STUDY 
Statement  of  the  Problem 

The  purpose  of  the  research  is  to  study  the  terrain, 

weather  and  hydrographic  conditions  in  TURKEY  and  adjoining  countries 

relative  to  armored  employment.  The  study  presents  in  consolidated 

form  an  investigation  of  existing  conditions  for  movement  of  armor 

north  to  RUSSIA,  Consequently,  not  only  the  oapability  of  armored 

movement  is  explored  hut  also  the  selection  of  major  avenues  of 

approach  i3  made  for  the  purpose  of  eventually  reaching  the  heart 

of  RUSSIA  looated  at  MOSCOW, 

The  scope  of  this  paper  while  considering  TURKEY  as  the 

center  of  the  study  must  take  cognizance  of  all  the  surrounding 

countries  so  that  the  bordering  terrain  has  been  covered  as  to 

its  effeot  on  the  approaches  to  RUSSIA#  Consequently,  mention 

is  made  of  the  BALKAN  COUNTRIES  of  GREECE,  BULGARIA,  YUGOSLAVIA, 

' « 

ALBANIA,  and  ROMANIA.  Likewise,  HUNGARY,  the  UKRAINE,  and 
SOUTHERN  RUSSIA  are  discussed  so  as  to  cover  the  entire  left 
flank  of  the  area.  The  CAUCASUS  AREA,  and  mention  of  IRAN,  IRAQ, 
and  SYRIA,  completes  the  encirclement  of  the  BLACK  SEA  and  covers 
the  entire  area  of  consideration  around  TURKEY, 

Tho  emphasis  of  all  movoment  is  with  regard  to  effooting 
a lodgement  in  SOUTHERN  RUSSIA  with  the  intention  of  moving  north. 
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Limitations  to  the  investigation  aro  that  only  physical 
characteristics  along  with  man  mndo  facilitios  have  been  prosented# 
Consequently,  no  attempt  is  mndo  to  ovaluato  racial  problems  or 
nspoots  of  tho  industrial,  ooonomic,  political,  and  military 
conditions* 


Evaluation  and  Analysis  of  tho  Study  Fiold 

Ancient  history  has  ostablishod  this  nroa  as  an  important 
link  in  tho  oast-wost  invasion  routes  to  EUROPE.  Tho  Greoks  mot 
tho  Persians  in  initial  clashos  botwocn  oast  and  wost  in  this  area* 
Genghis  Khan  later  sent  his  armies  into  an  European  invasion  through 
tho  northom  part  of  tho  nroa* 

Modern  history  of  World  war  I indioatod  an  increasing  north- 
south  importance  as  woll  as  onst-wc3t*  The  German  interest  in  tho 
area  lod  to  tho  Borlin  to  Baghdad  railroad  which  involvod  SERBIA  and, 
evontually,  precipitated  war,  Tho  dcsiro  of  the  Allies  to  opon  a 
wator  routo  to  southorn  RUS3L1  lod  to  tho  ill-fatod  Gallipoli 
Campaign  and  tho  establishment  of  a BALKAN  FRONT. 

In  World  War  II  tho  clash  of  armies  occurrod  in  tho  area  of 
tho  BALKANS  to  provont  tho  ostablishmont  of  north-south  communica- 
tions to  RUSSIA.  It  is  of  intorcst  to  note  that  in  tho  Gorman 
BALKAN  CAIUV.IGN  of  1941  Hitler  used  at  loast  fivo  panzor  divisions  in 
a blitzkriog  invasion  of  YUGOSLAVIA  and  GREECE.  Tho  similarity  of 
those  campaigns  with  tho  invasion  of  SERBIA  in  World  War  I is  so 
marked  as  to  ostnblish  tho  valloy  of  tho  MORAVA  RIVER  in  YUGOSLAVIA 
ns  tho  koy  to  tho  BALKANS  and,  consoquontly,  an  aroa  of  contest. 
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Presont  day  oonooptions  havo  oontinuod  the  importance  of  tho 
aroa  in  tho  north-south  direction  booauso  tho  lino-up  of  forcos  has 
shiftod  and  former  allios  aro  no  longer  friondly#  Tho  donial  of 
Russian  throat  to  tho  communication  linos  of  tho  MEDITERRANEAN,  SUEZ 
CANAL*  and  RED  SEA  is  of  oqual  importanco  with  tho  protootion  of 
vital  oil  fiolds  now  availablo  to  tho  Unitod  Nations  in  ARABIA* 

IRAQ,  IRAN*  and  SYRIA.  This  thoator*  therefore*  roprosonts  a 
potontial  battleground  in  which  TURKEY  stands  in  tho  contor* 

Futuristic  Sotting 

With  tho  historical  rocord  pointing  to  tho  increased 
importanco  of  tho  aroa,  a futuristic  sotting  as  a thoator  of  opera- 
tion is  assunod#  Tho  inclusion  of  GREECE  and  TURKEY  as  North  Atlantic 
Troaty  Organization  forcos  and  tho  neutral  political  attitude  of 
YUGOSLAVIA  has  sot  tho  frontiors  of  thoso  countries  as  tho  lino  of 
battlo  oontact  for  the  future  war#  To  this  ond  TURKEY  and  the  sur- 
rounding oountrios  form  a thoator  of  operations  on  the  southern 
flank  of  RUSSIA. 

Tho  evonts  loading  to  GREECE  and  TURKEY  ontcring  tho  NATO 
oountrio3  against  strong  throats  from  tho  Soviots  havo  climaxod 
mostly  sinoo  1946#  Tho  Communist  attacks  in  GREECE  woro  dofeatod 
by  Unitod  Statos  assistanco  and  military  advice#  Extensive  oconomio 
and  military  aid  was  thon  implomontod  in  both  GREECE  and  TURKEY  to 
bolstor  thon  as  frontiors  to  contain  communist  aggression#  Though 
this  action  has  brought  fruitful  rosults  in  thoso  countrios*  suocoss 
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has  not  boon  too  groat  at  tho  stratogic  point  of  TRIESTE,  The 
historioal  importanoo  of  this  port  aroa  was  magnifiod  during  Big 
Four  troaty  negotiations  of  1946*  It  was  thon  put  undor  Unitod 
Nations  oontrol  ponding  furthor  agreomont  which  has  not  boon  forth- 
coming# 

Consequently,  curront  day  events  point  to  tho  incvitablo 
clash  of  opposing  armios  on  tho  axis  of  PARIS-BERLIN-MOSCOW*  It  is 
considorod  as  a promiso  in  this  study  that  this  northom  axis  will 
bo  tho  main  battlo  aroa,  and  tho  thoator  of  TURKEY  and  adjacent 
countrios  will  form  a second  front  to  this  main  offort*  Our  pro  sent 
day  allios,  GREECE  and  TURKEY,  indioato  theso  countries  as  invasion 
bases  and  as  a rosult,  this  study  onrrios  to  conclusion  only  tho 
concoption  of  an  invasion  to  tho  north* 

Roviow  of  Research  Problem  to  Dato 

At  prosont  there  is  a great  volume  of  data  alroady  collootod 
concerning  tho  countries  of  this  area.  The  Joint  Amy  Navy  Intclli- 
gonoo  (JANIS),  tho  National  Intelligonco  Survey  (NIS) , tho  Stmtogio 
Intolligcnco  Digests  (SID) , and  many  other  documents  as  indicated  in 
tho  bibliography  represent  source  material  alroady  available.  Like- 
wise, non-class  if iod  documents  such  as  tho  Encyclopedia  Britannica 
covor  oaoh  country  in  a conprohonsivc  manner  which  when  combined 
with  tho  pictures  and  articles  in  tho  National  Geographic  Magnzino 
conploto  an  introduction  to  tho  present  day  aroa# 

Tho  actual  up-to-dato  and  factual  studies  being  collootod  by 
tho  Control  Intclligonoo  Agonoy  in  WASHINGTON,  D,  C,  wero  not  oomploto 
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at  tho  writing  of  this  papor  as  they  woro  in  draft  form  and  not 
available  for  dissemination* 

A groat  amount  of  tho  factual  data  contained  in  intoll igonoo 
publications  is  gathorod  by  tho  Aimy  Map  Sorvico  (AMS)  whoro  comploto 
study  sootions  litorally  oxhaust  tho  informational  sourcos  of  each 
country  making  tho  offort  horo  a littlo  polo  by  comparison  to  thoir 
sourcos  and  filos, 

Tho  Office  of  Naval  Intolligonoo  (ONI)  has  vory  conplcto 
souroo  matorial  in  rogards  to  navigation,  boach  conditions,  and 
ports  and  harbors  of  all  tho  bodies  of  wntor  in  tho  aroa, 

Tho  Rivor  and  Harbors  (Corps  of  Engineers)  study  sections 
havo  full  factual  data  on  ports  which  aro  as  oxtonsivo  as  any  souroo 
available • 

It  is  of  intarcst  to  note  that  British  Naval  Intolligonoo 
(JIB)  roports  and  oarlior  docunonts  havo  contributed  tho  ground 
work  for  lator  studios  and  formed  tho  initial  basis  for  tho  compila- 
tion of  our  present  files  of  information, 

"History  of  World  War  I,"  by  McEntoc,  who  oollocted  his  data 
from  a largo  formidable  list  of  authorities,  represents  a sizeable 
contribution  in  tho  fiold  of  terrain  evaluation  in  this  theater. 
History  panohlots  from  tho  United  States  Military  Acadony,  likewise, 
havo  containod  oxcollont  evaluations  of  this  area, 

Howovor,  not  a single  source  available  to  tho  comittco  has 
conpilod  an  analysis  from  tho  standpoint  of  a southern  invasion  of 
RUSSIA  from  tho  vantago  point  of  TURKEY 0 Consoquontly,  this  study 
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roprosonts  oroativo  thought  "by  tho  ro search  committoo* 

Dofinition  of  Toms 

Tho  torm  "BALKANS"  or  "BALKAN  PENINSULA"  is  used  in  this 
rosoaroh  as  an  all  inclusive  aroa  oomprising  GREECE*  ALBANIA* 
YUGOSLAVIA,  BULGARIZ,  ROMANIA,  and  HUNGARY*  Tho  truo  dofinition 
of  tho  "BALKANS"  is  not  as  inolusivo  as  this  and  is  considorod  by 
Bono  authorities  as  only  tho  oountrios  surrounding  BULGARIA  whoro 
tho  rango  of  mountains  called  tho  BALKANS  oxist# 

"SOUTHERN  RUSSIA"  pertains  to  all  of  RUSSIA  that  bordors  tho 
BLACK  SEA  fivo  hundrod  miles  from  the  const*  This  includes  suoh 
areas  as  tho  UKRAINE,  tho  CRIMEA*  and  tho  nook  of  land  botwoon  tho 
BLACK  and  CASPIAN  SEAS  roforrod  to  as  "TRANS-CAUCASIA"  or  tho  aroa 
of  tho  CAUCASUS. 


Mothod  of  Rosoaroh 

Eaoh  nonbor  of  tho  oomittoo  initially  studiod  a singlo 
country  and  thon  road  gonorally  of  tho  ontirc  area*  As  soon  as  tho 
gonoral  knowledge  of  each  Individual  had  boon  oxpandod  to  includo  tho 
area  as  a wholo,  oach  nonbor  took  a singlo  subjoct  such  as  topography 
or  railroads  and  wrote  tho  entire  chaptor  devotod  to  that  topic* 

In  most  research  projaots  tho  authors  havo  a bnslo  know- 
lodgo  of  tho  subjoot  and  then  dovolop  a groator  dotailod  study*  In 
this  oaso  it  was  nocossary  to  start  from  tho  very  boginning  to 
dovolop  tho  basio  knowlodgo  and  thon  progross  to  spooifio  itoms  in 
dotail*  Consoquontly,  while  tho  papor  nay  soon  longthy  it  is  in 
roality  a briof  consolidation  of  many  voluminous  doounonts# 
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Ono  of  tho  groat  difficulties  was  to  find  a suitablo  map 
from  which  to  prosont  tho  various  dotails  without  inclosing  a dozon 
map  shoots*  Oddly  onough  tho  best  roady  roforonoos  wore  tho 
National  Googrnphio  Sooioty  naps  of  tho  aroa,  a copy  of  whioh  has 
boon  inolosod  in  tho  back  of  this  voluno* 

Organization  of  tho  Rosoaroh 

Tho  first  subjoct  discus  sod  is  tho  configuration  of  tho  land 
containod  in  tho  first  two  chaptors  on  topography*  Horo  tho  mount- 
ains, major  rivors,  and  gonoral  torrain  oonsidorr.tions  aro  prosentod 
as  tho  initial  ooncopt  to  tho  aroa  as  a wholo. 

Standing  naxt  to  topography  and  of  equal  inportanco , is  tho 
clinato  of  tho  aroa*  This  is  truly  a briof  so  as  to  givo  only  tho 
ossontial  basio  information  to  tho  aroa  as  it  affoots  arnorod 
novonont* 

Tho  suooooding  five  chaptors  deal  with  transportation,  coasts 
landing  boachos,  and  cross  eountry  nobility  so  as  to  provido  an 
insight  into  tho  problon  of  novonont  throughout  the  theater.  Tho 
consideration  of  thoso  chaptors  is  of  paramount  inportanoo  to  tho 
solootion  of  bases  and  linos  of  communications* 

Tho  final  two  dovclopnont  chaptors  doal  with  strategic  areas 
as  tho  objootives  to  any  operations  and  tho  strategic  routes  of 
approach  as  tho  avenues  of  reaching  thoso  objootives*  Theso 
chaptors  roprosont  the  oulninntion  of  tho  study  and  represent  tho 
why  and  tho  how  of  offonsivo  oporations* 


7 


The  aunmry,  whilo  couohod  in  gonoral  torns  roprosonts  tho 
considerations,  conclusions,  and  rooaxnnondations  of  tho  research, 
Hio  oonolusions  roaohod  by  all  nonbors  of  tho  oonnittoo  wore 
idontical  and  only  varied  slightly  from  tho  standpoint  of  dogroa. 
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CHAPTER  2 
TOPOGRAPHY 

TURKEY  AND  THE  USSR 

This  chapter  is  tho  first  of  two  which  discuss  the  topo- 
graphy (mountains,  rivers,  soils  and  vogotntion)  of  tho  entiro  area 
under  studyj  tho  aroa  oncenpassod  will  be  that  of  TURKEY,  tho  CAU- 
CASUS AREA#  and  a strip  of  tho  USSR  around  tho  BLACK  SEA.  Each  aroa 
will  bo  discussed  in  turn  as  a sub-chaptor  heading  with  tho  various 
topographic  subjects  given  a placo  under  tho  sub-chaptor  heading# 

Turkey 

Tho  discussion  of  tho  topography  of  TURKEY  will  bo  linitod 

and  general,  giving  little  more  than  an  introduction  to  the  subjoct 

and  an  idoa  of  tho  facts  upon  which  conclusions  of  the  comnittco 

will  be  based#  More  dotailod  information  may  be  found  in  NIS  27, 

* * * 

TURKEY,  Chnptor  II,  MILITARY  GEOGRAPHY,  Central  Intolligonco  Agency, 
Washington,  25,  D,  C# 

Rolief  - The  general  rolief  of  TURKEY  is  complex  and  varied, 
baing  on  tho  whole  mountainous  and  rugged.  There  are  four  goncral 
mountain  rangos,  Tho  POMTUS  H0U1TTAINS,  tho  TAURUS  MOUNTAINS,  tho 
AHAWUS  MOUNTAINS  and  tho  ANATOLIAN  MOUNTAINS  form  tho  major  part 
of  tho  roliof  of  tho  country,  tho  ronnindor  boing  given  over  to 
the  rogion  around  tho  SEA  of  MARMORA  (the  STRAITS  REGION)  and  tho 
CENTRAL  PLATEAU  REGION. 

Tho  POMTUS  MOUNTAINS  nro  n ruggod  rango  whioh  pnrallol  tho 
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BLACK  SEA  for  practically  tho  ontlro  longth  of  tho  north  const  of 
TURKEY  with  altitude 8 that  inoronso  onstwnrd  fron  4,000  to  10,000 
foot*  Thoso  mountains  nro  n complex  syston  of  orodod  hard  rock, 
granito,  lava,  and  volonnic  ash,  and,  for  a groat  portion  of  their 
longth,  thoy  rosonblo  tho  APPALACHIAN  MOUNTAINS , with  thoir  roundod 
summits  and  gonorally  uniform  olovntions#  A narrow  and  discontinuous 
coastal  plain  oxists  botwcon  tho  heights  and  tho  son  whilo,  within 
tho  ranges,  tho  principal  valleys  aro  troughliko  doprossions  which 
parallel  the  trond  of  tho  mountains#  Only  a fow  largo  rivors,  cut- 
ting thoir  v/ny  through  narrow  gorgos  and  canyons,  cross  tho  rango* 
Gonorally  cross  country  movement  is  slow  and  difficult,  and  tho 
P0NTUS  RANGE  constitutes  n major  "barrier  to  communications  with 
coast  and  intorior*^"  Along  tho  southern  coast  of  TURKEY  tho 
TAURUS  MOUNTAIN  systom  parallols  tho  MEDITERRANEAN  SEAj  it  is  dividod 
into  throo  sections  by  tho  KOFRU  RIVER  and  tho  GAKCAY  RIVER.  Tho 
wostom  portion  oonsists  of  ruggod  linostono  ranges  and  plateaus 
dissootod  by  narr ow  crookod  vr.lloys  somo  of  which  aro  1000  foot 
doop  v/ith  precipitious  walls*  Tho  poa.k  elevations  in  this  wostom 
soctor  range*  fron  5000  foot  to  9000  foot# 

Tho  middle  section  of  the  TAURUS  between  tho  KOFRU  and 
KAKCAY  RIVERS  is  a high  brokon  up  linostono  plateau  with  olovntions 
orcraging  7,800  foot#  Largo  onclosod  basins  and  tromondous  gorgos 
interrupt  tho  surface  of  tho  platoau  and  nro  serious  obstacles  to 

g 

movomont#  Imnodintoly  on  tho  const  and  on  tho  onstern  two-thirds 
of  this  aroa  is  a torraoo  of  approximately  1600  foot  olovationj  this 
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torrnoo  touches  tho  const  nt  sovornl  points  and  intorposos  minor 

3 

obstnclos  along  tho  const  rond  that  has  to  travorso  it, 

Tho  oastom  portion  of  tho  TAURUS  again  tnkos  on  nn  extronoly 
ruggod,  nountainou3  aspect  cut  up  by  doop  and  difficult  gorges. 
Through  this  nron  crossos  tho  only  good  rond  from  ADAM  to  tho 
CEUTRAL  PLATEAU  ovor  tho  pass  knovm  ns  tho  CIC ILIAN  GATES,  ’which  is 
n sorios  of  defiles  cutting  through  tho  mngo, 

Tho  AliANUS  MOUNTAINS  nro  n barrier  mngo  which  extend  in  a 
north  oast  dirootion  fron  tho  GULF  of  /.T.EXAITDRETTA » Starting 
steeply  fron  tho  plains,  thoy  riso  to  ruggod  orosts  with  olovntions 
varying  fron  4,500  foot  to  7,400  foot.  Gonernlly,  ridgos  nro  broad 
and  round  with  forested  shoulders  and  hnvo  n fow  baro  peaks  rising 
frm  then.  The  wostorn  sido  of  tho  range  is  stoop  and  cut  up  with 
gorgoliko  vnlloys  while  tho  oastorn  sido  is  relatively  smooth  though 
stoop. 

Three  passes  prevido  a way  of  crossing  the  . '-MANUS  MOUNTAINS. 
Tho  first  is  BEKAN  PASS  (2,230  ft)  which  is  not  very  difficult  to 
nogotiatc  and  is  located  southeast  of  ISKEKDRUN • The  next  is 
HASANB2YLI  PASS  which  crosses  tho  mountains,  at  approximately  4000 
ft  by  way  of  a stoop,  winding  rond.  The  third  pass  is  north  of  tho 
HASA1T3SYL  PASS  and  is  oallod  BAHCE  PASS.  This  has  a throo  nilo 
tunnel  which,  at  an  altitudo  of  2,420  ft,  carrios  tho  railroad 
across  tho  mngo, 

Tho  ANATOLIAN  MOUNTAIN  REGION  is  a oonplex  system  of  ruggod 
mountains  and  high  platoaus,  tho  plateau  nron  extending  gcnorally 
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from  tho  CENTRAL  PLATEAU  oast  to  tho  bordor  of  tho  USSR  and  surroundod 

by  tho  northorn  and  southom  rangos  of  tho  ANATOLIAN  MOUNTAINS* 

Tho  northorn  ANATOLIANS  fom  a bolt  10  to  30  milos  wido 

along  tho  northorn  odgo  of  tho  rogion#  Throughout  most  of  its  longth 

tho  chain  risos  stooply  on  both  sidos  and  attains  devotions  of  fron 

9000  ft  to  norc  than  11 #000  foot# 

Tho  southom  ANATOLIANS  initially  fom  a bolt  approximately 

30  nilos  vrido  along  tho  southom  odgo  of  tho  region  and  gradually 

oxpand  until  they  include  the  entiro  southeastern  comor  of  TURKEY* 

As  tho  mountains  trond  oast  they  bocono  stoepor  and  moro  mggod  and 

conplox  until#  along  tho  bordor  of  ULAN,  travel  through  thorn  is 

4 

possiblo  only  with  donkoys  and  at  groat  risk* 

Tho  platoau  aroa  in  the  oast  is  a rolling  upland  with 
numerous  volcanic  conoc  cf  nodoratc  size,  and  as  it  trends  westward, 
it  boooncs  a complex  of  oxtonsivo  rolling  uplands  and  stoop  and 
hilly  mountainous  lands# 

Ea3t-*.7cst  travel  in  tho  ANATOLIAN  REGION  is  provided  with 
rolativoly  easy  routes,  but  north-south  movement  is,  in  gonornl, 
difficult# 

Tho  CENTRAL  PLATEAU  is  bounded  on  tho  north  by  tho  PONTUS 
MOUNTAINS,  on  tho  oast  by  tho  ANATOLIAN  REGION,  on  tho  south  by  tho 
TAURUS  MOUNTAINS,  and  on  tho  oast  by  the  STRAITS  REG  ION  j it  is  an 
aroa  of  rolling  uplands  and  basin  plains  and  lios  at  about  4,000  ft 
abovo  soa  lovol.  Slopes  throughout  tho  aroa  are  gentle,  usually  loss 
than  10^j  but  volcanic  mountains  and  scattcrod  ridgos  do  riso  abovo 


12 


tho  onoral  lord  of  tho  platoau,  Those  outstanding  fonturos  of 
roliof  aro  oasily  by-pnssod,  howovor,  and  during  dry  weathor  noronont 
throughout  tho  area  is  comparatively  easy  for  troops  and  vohiclos* 

Tho  STRAITS  REGION  consists  of  EUROPEAN  TURKEY  and  that  part 
of  ASIATIC  TURKEY  wost  of  tho  CENTRAL  PLATEAU*  Tho  European  portion 
consists  of  a broad  oontral  plain,  tho  ERGENE  PLAIN,  bordorod  on  tho 
north  by  rugged  mountains  rising  stooply  from  tho  BLACK  SEA  to  about 
3000  ft  and  on  tho  south  by  low  flat  toppod  hills  with  hoights  of 
from  500  to  600  ft.  The  ASIATIC  portion  of  this  scotion  consists 
of  a sorios  of  valleys  and  ridgos  with  an  east -wo  st  trond  v/hloh  nalco 
north-south  novomont  difficult.  At  tho  hoad3  of  nest  of  tho  valloys, 
stoop  slopos  mark  tho  nscont  to  tho  CENTRAL  PLATEAU* 

Rivors  - TURKEY  is  cut  up  by  many  largo  rivors  of  trying 
dogroos  of  irrportanco  to  a strategic  study*  a glanoo  at  tho  nap  will 
show  sono  of  thorn.  Sinco  oxtronoly  detailed  information  on  all 
Turkish  rivors  having  military  considerations  has  boon  compiled  in 
tho  document  mentioned  at  the  boginning  cf  this  chapter,  and  sinoo 
this  document  should  bo  available  to  anyone  interested  in  this  study, 
that  dotailod  data  will  not  bo  rcoapitulatod  hore.  Instoad,  n brief 
goncral  disoussion  of  the  rivers  and  drainago  will  bo  given,  and  for 
oaso  of  disoussim,  the  country  will  bo  brokon  down  into  tho  goncral 
topogmphio  sootion3  nontionod  above  under  roliof t tho  STRAITS  REGION, 
the  CENTRAL  PLATEAU , tho  PONTUS  MOUNTAINS,  tho  TAURUS  MOUNTAINS,  read 
tho  ANATOLIAN  HIGHLANDS. 
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In  tho  STRAITS  REGION  nil  stronns  arc  obstnclos  both  In 
EUROPEAN  and  ASIATIC  TURKEY.®  During  July  and  August  tho  snallor 
stronns  usually  dry  up,  but  in  Daconbor  nil  rivors  and  stronns  aro  at 
thoir  nnxinun  flow;  during  this  high  wntor  stago  tho  stronns  bccnno 

unfordablo,  High  waters  end  floods  also  ocour  during  March  whon  tho 

% 

snow  is  nolting  thus  again  rondoring  nnny  stronns  unfordablo,  In 
EUROPEAN  TURKEY  a significant  nnrsh  barrier  follows  tho  lino  of  tho 
lowor  1IARITZA  RIVER  as  it  flows  into  tho  AEGEAN  SEA. 

In  tho  CENTRAL  PLATEAU  rogion  nost  stronns  aro  intomittont, 
although  thoro  arc  sono  inportant  poronnial  rivors  that  flow  through 
tho  aroaj  tho  SAKARYA  and  KIZUL  IRMAK  aro  tho  two  largost  of  those* 

* 

In  tho  sunnor  tho  majority  of  stronns  in  this  region  dry  up  nltogothor, 
and  often  tho  bods  arc  usod  for  roadways;  hewovor,  during  tho  wot 
season  fron  Novonbor  to  May  tho  nnny  wadis,  rivors,  and  lnkos  nay 
hnvo  high  wntor,  and,  togothor  with  tho  wot  and  soft  soil,  linit  or 

g 

oven  provont  cross-country  novonent*  In  April  and  May  the  snow 
thaws,  and  stronns  roach  thoir  hi, "host  level  and  flow  with  thoir 
greatost  velocity;  during  this  poriod  ovon  tho  snail  stronns  aro 
difficult  to  cross.  Few  nf  tho  stronns  rising  in  or  flowing  through 
tho  CENTRAL  PLATEAU  ovor  roach  the  soa. 

Many  lakes  dot  tho  CENTRAL  PLATEAU  soction;  sono  aro  salt 
and  othors  frosh.  During  tho  high  water  poriod  they  rise  and  spread 
out  ovor  adjacont  flats,  thon  in  tho  dry  sumcr  thoy  diminish  con- 
siderably in  sizo,  sono  evon  disappearing  alt. >gothar«  A large  nunbor 
of  unnappod,  seasonal  lnkos  aro  roportod  to  bo  in  this  area.  In  tho 
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wot  soason  thoy  ocoupy  basins  on  tho  platonu  and  in  summer  disnppoar 
oonplotoly  loaving  black  noma  sea  > r dry  whito  salt  crusts# 

Tho  PONTUS  MOUNTAIN  REGION  contains  a pro at  nany  poronnial 
stroans  whioh  aro  thickor  than  in  any  othor  area  in  TURKEY,  usually 
boing  loss  than  1*2  nilos  apart,  Tho  majority  of  thoso  rivers  riso 
in  tho  mountains  near  tho  coast  and  flow  f jr  just  a short  distanoo 
into  tho  BLACK  SEA;  however,  they  have  relatively  largo  dopondablo 
flows,  even  the  snail  creeks  flowing  throughout  the  year.  Here,  as 
elsewhere,  the  high  wator  comos  in  the  spring  with  the  thaw  and 
melting  snow,  and  the  streams  add  to  the  difficulty  of  movement  in 
the  area.  Throughout  tho  region  delta  plains,  occuring  where  the 
streams  debouoh  into  the  BLACK  SEA,  are  marshy  the  year  round  and 
difficult  to  cross  at  any  time# 

The  rivers  and  streams  in  the  TAURUS  MOUNTAIN  REGION  exhibit  the 
same  great  seasonal  fluctuations  that  is  usual  in  streams  of  other 
countries  existing  in  the  Mediterranean  climatic  zone.  During  the 
winter  they  swell,  reaching  their  highest  level  during  the  spring 
snow  thaw,  and  often  bringing  devastating  floods.  At  this  time 
much  damage  is  done  to  bridges  and  enusewaj-s,  cultivated  land  is 
washed  away  or  overlayed  with  debris  carried  by  tho  water,  and  it  is 
often  dangerous  or  evon  impossible  to  attempt  to  ford  ovon  minor 
streams#  With  the  coming  of  midsummer  tho  volume  of  water  decreases 
greatly,  and  while  the  large  rivers,  fed  by  the  lakes  and  snows  of 
the  higher  mountains,  are  perennial,  the  smallor  streams  dry  up# 

Before  the  streams  reach  the  coastal  plain  their  gradient  is  steopj 
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consequently,  broad  alluvial  fans  are  formod  at  the  exits  of  the 
mountains  from  the  debris  oarriod  down  by  the  water*  Onoe  into  the 
coastal  plains,  tho  gradient  booomes  very  slight,  and  the  rivers 
follow  winding  ooui^ses  bordered  by  abandonod  ohannels  and  marshy 
lowlands*  Barrior  marshes  of  some  significance  exist  in  the 
ADANA  PLAIN  along  the  coast  between  tho  CEYHAN  and  SEYHAN  RIVERS 
and  upstream  along  tho  CEYHAN  for  approximately  50  miles*  Theso 
marshes  also  fluctuate  with  tho  seasons,  hit  thoy  aro  novor 
completely  trafficnblo* 

Tho  waters  of  tho  ANATOLIAN  HIGHLANDS  differ  little  in  thoir 

oharaoteristios  from  tho  waters  of  tho  other  region  of  TURKEY'  already 

disoussod.  Most  of  the  rivers  and  streams  in  tho  region  can  bo 

forded  in  Into  summer  or  oarly  fall  during  tho  low  water  stago.  As 

in  tho  othor  rogions,  tho  high  wators  come  during  tho  winter  reaching 

thoir  maximum  in  early  spring;  during  this  poriod  flooding  is  ox~ 

tonslvo  in  tho  basins,  and  fording  overywhoro  is  difficult,  Tho 

most  signifioaitmarsh  aroas  in  this  rogion  lio  in  tho  ARAXES  RIVER 

VALLEY  along  tho  USSR  bordor  and  are  an  obstaclo  to  movement, 

Thoso  marBh  aroas  aro  oxtonsivo  and  probably  not  travorsablo  during 

any  poriod  of  tho  yoar;  howevor,  thoy  aro  not  continuous  and  can 

7 

probably  bo  by-passed, 

Golls  - Tho  greater  portion  of  ASLiTIC  TURKEY  is  covered 
with  a mixad  shallow  and  doop  loamy  3oil  that  is  woll  drainod;  this 
soil  is  slippery  when  wot  but  drios  quickly  and  is  dusty  after 
rains.  In  tho  ERGENE  PLAIN  of  EUROPEAN  TURKEY,  tho  soil  is  a 
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mixture  of  silt  and  clay  with  poor  drainage;  those  soils  tond  to  dry 
slowly,  aro  oxtromoly  sticky  whon  wot,  and  aro  hard  whon  dry*  Many 
areas  of  low  clovation  in  TURKEY  aro  oovorod  with  alluvial  soils; 
thoso  tond  to  got  vmtorloggod  whon  wot  and  bocomo  soft  and  fluid  whon 
saturated*  The  CENTRAL  PLATEAU  REGION  has  tho  groatest  variety  of 
soils  of  any  rogion  in  tho  country;  in  addition  to  the  mixed  shallow 
and  doop  loamy  soils,  it  has  soils  ranging  from  well  drainod  deep 
loam  or  sand  to  silt  in  the  largo  basins  and  on  tho  tnblo  lands* 

Vegetation  - Along  tho  coastal  areas  of  TURKEY  bolaw  2,000 
ft,  tho  vegotation  consists  normally  of  sorub  and  brush,  grass, 
crops,  and  marsh  plants*  The  sorub  and  brush  grows  to  from  six  to 
nine  ft  high  and  is  donso  and  sometimes  thorny.  Depending  on  tho 
area,  overgroon  usually  makes  up  most  of  tho  brush. 

In  tho  ERGEUE  PLAIN  and  othor  intorior  lowlands  of 
EUROPEAN  TURKEY  grass  and  crops  form  tho  mass  of  vegetation. 

From  2,000  to  4,500  foot  in  tho  mountains  tho  vegotation 
is  gonorally  dcoiduous  forost  with  donso  undo rb rash  grading  into 
coniferous  forest  at  about  4,500  ft;  from  that  altitude  to  timbor— 
lino  (6,000  to  7,000  ft)  coniferous  forost  makes  up  most  of  tho 
vogotation. 

In  the  CENTRAL  PLaTEAU  REGIONS  most  of  the  vogotation  is 
stoppo  grass;  howovor  crops  havo  boon  cultivated  in  the  valleys, 
groves  of  fro 03  have  boon  planted  along  tho  streams,  and  patches  of 
coniforous  forest  oxist  on  tho  high  pieces  of  terrain. 
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Tho  Cguongua  Area** 

Tho  CAUCASUS  AREA  is  a brood  isthums  lying  botwoon  tho 
BliACK  SEA  and  the  CASPIAN  SEA*  It  has  on  aroa  approximately 
oquivalont  to  tho  NEW  ENGIAND  STATES  plus  NEW  YORK,  NEW  JERSEY, 
and  PENNSYLVANIA® | it  comoots  TURKEY  nnd  IRAN  with  tho  southoostorn 
part  of  tho  USSR*  Tho  typography  of  tho  aroa  is  ono  of  oxtromosj 
thoro  aro  glaciors,  vast  snow  fiolds,  oxtronoly  rugged  mountains,  rioh 
alpino  pasturos,  trnokloss  forosts,  dosort  lands,  and  fortilo  rolling 
or  lovol  grass  lands* 

Roliof  «•  As  montionod  abovo,  tho  CAUCASUS  is  no  tod  for  its 
unusual  vnrioty  of  natural  foaturosj  although  tho  aroa  is  dominated 
by  mountains,  it  docs  contain  plains  nnd  oxtensive  lowlands. 

On  tho  north  lios  tho  extonsivo  ERECAUCAS IAN  LOWLANDS, 

which  aro  a southern  axtonsion  of  tho  groat  plains  of  USSR,  Tho 

area  is  divided  roughly  into  two  distinct  parts  by  tho  STAVROPOL 

HILLS  whioh  riso  from  tho  plains  to  an  avorage  hoirht  of  only  n fow 

hundrod  foot.  To  tho  wost  of  tho  hills  is  tho  AZOV -KUBAN  rogion, 

whioh  is  a forfcilo  grassland  with  a level  to  rolling  surfneo  that 

slopoa  dam  to  tho  SEA  OF  AZOV*  to  tho  oast  of  tho  STAVROPOL  HILLS 

is  tho  CASPIAN  LOWLANDS*  This  aroa  is  a vast,  lovol,  and  littlo 

cut  up  plain  whioh  is  largoly  tho  clriod  bod  of  tho  CASPIAN  SEAj 

in  placos  tho  lovolnoss  of  tho  nron  is  broken  by  elongated  lakes  and 
* « 

marshos,  patohos  of  hillooky  sand  dunes,  and  by  tho  various  rivors* 

As  a whole  tho  PR  EC  AUC  ASIAN  LOWLANDS  offor  f ov;  obstructions  to 
movomont,"^ 
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South  of  tho  lowlands  aro  tho  MAJOR  CAUCASUS  MOUNTAINS 
(B0L*SH0Y  KAUKAZ) | these  mountains  aro  a sorios  of  parallol  ohaina 
oxtonding  from  tho  northoastorn  shoro  of  tho  BLACK  SEA  to  within  a 
fow  miloa  of  tho  CASPIAN  SEA,  a distanoo  of  aono  740  miles,  Tho 
avorngo  width  of  tho  ohain  is  from  60  to  80  nilos  aoross  with  tho 
narrowost  portion  being  20  to  25  nilos  in  tho  lowor  wostorn  mngos, 
Tho  hi§£i  oorrtral  sootor  contracts  to  50  nilos  at  ono  point*  Tho 
stoop  raggod  ponks,  largoly  sohist,  granito,  and  linostono,  in- 
croaso  in  nvorago  hoight  from  1,600  ft  noar  tho  wo3torn  end  to 

12.000  — 13,000  ft  in  tho  oontor,  and  thon  doclino  to  8n000  - 
* 

10.000  ft  in  tho  oast,  Tho  olovations  doolino  rapidly  noar  tho 

* . * 

CASPIAN  SEA,  and  a narrow  coastal  plain,  3 to  5 nilos  wide,  is 

loft,  brokon  only  by  a few  roundod  foothill  spurs, 

Botwoon  tho  main  CAUCASUS  MOUNTAINS  and  the  next  syston 

to  tho  south,  tho  TRANSCAUCASIAN  HIGPLAMDS,  lios  tho  TRANSCAUCASIAN 
* 

L0I7LAIIDS,  invo  triangular  shaped  aroas.  On  the  west  facing  tho  BLACK 
SEA  is  tho  RIONI  DEPRESSION,  and  facing  tho  CASPIAN  SEA  on  tho  oast 
is  tho  KURA  DEPRESSION.  Tho  oastorn  apox  of  tho  RIONI  is  separated 
from  tho  wostorn  apex  of  tho  KURA  by  an  80  nilo  wide  belt  of  low 
platoaus  and  ranges  whioh  link  tho  mountain  systems  on  tho  north 
and  south.  Both  aroas  aro  rolativcly  flat  and  slope  gontly  to  thoir 
rospootivo  soas,  Tho  KURA  doprossion  lios  in  part  bolow  soa  lovol 
and  is  nuoh  tho  largor  of  tho  two  lowlands.  Both  do  press  lore  have 
rivors  along  the  lower  coursos  of  whioh  lie  svr amps  and  narshos  whioh 
do  not  freeze  firm  in  wintor  nor  dry  out  in  summor. 
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The  TRANSCAUCASIAN  HIGHLANDS  are  a nearly  oval  blook,  broken 
up  into  three  major  divisions#  First,  on  the  north  is  a short, 

east^weat,  moderately  rugged  aeries  of  unconnected  ranges  with  ele- 

. * * «* 

vations  from  6,500  to  10,000  ft#  In  the  extreme  south  and  southeast, 
paralleling  the  boundary  with  TURKEY,  is  a series  of  low  narrow  basins 

the  floors  of  whioh,  while  relatively  flat,  exceed  2,000  ft  in  eleva- 

- * 

tion#  The  third  division  consists  of  the  greater  part  of  the  area, 

A 

whioh  is  a level  plateau  or  series  of  platenus  varying  in  level  from 

* <#  * 4 

3,000  to  6,500  ft  and  broken  by  low  ranges,  a few  lakes,  streams, 

and  many  isolated  volcanoes,  10,000  to  12,000  ft  high*  No  natural 

barriers  exist  along  tho  borders  with  TURKEY  and  IRAN*  In  the  border-* 

* 

lands  cross-oountry  movement  is  easiest  beonuso  the  lower  elevations, 
less  snow,  and  scant  vegetation  mnko  the  TRANSCAUCASIAN  HIGHLANDS  more 
amenable  to  movement  than  the  main  CAUCASUS  to  the  north# 

Ihe  last  portion  of  the  CAUCASUS  AREA  is  tho  ARMENIAN  PLATEAU, 
lying  south-east  of  the  TRANSCAUCASIAN  HIGHLANDS.  This  plateau  is 
composed  largely  of  erupted  voloanio  rocks*  The  highost  peak  in  the 
area  is  an  extinct  volcano  13,454  ft  high*  Numerous  lakes  are 
soattorod  over  tho  plateau,  and  various  streams  dooply  dissoot  the 
dry  uplands#  Tho  diversity  of  ground  forms  hinder  cross-country 
movomont  whioh  is  rostrictod  more  or  loss  to  roads# 

Host  of  tho  higjaor  poaks  and  ranges  are  covorod  with  snow  all 
yonr  round#  Tho  snow  lino  varies  from  8,800  to  12,500  ft,  and 
sovoral  important  pr.ssos  aro  noar  that  lino#  Movomont  through  tho 
higjt,  ruggod,  snowy,  control  rnngos  is  difficult  in  sumraor  and 
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impossible  in  wintor  oxoopt  error  ono  or  two  military  roads)  othor 

difficulties  of  orossing  tho  highor  and  broader  parts  of  the  rongos 

* 

lio  in  tho  steep  gradients  in  narrow  stream  filled  Talleys*  land- 
slides* and  snowslidos.  Tho so  diffioultios  aro  similar  to  thoso 

onoountorod  in  tho  ALPS  and  northorn  ROCKY  MOUNTAINS.  In  spito  of 

# 

thoso  handicaps*  tho  CAU3ASUS  has  noror  boon  a oomplotoly  offootivo 
barrior  to  military  operations. 

R Ivors  - Tho  mountain  streams  of  tho  CAUCASUS  aro  typioally 
torrontialj  falls  and  rapids  aro  common*  and  doop  g^rgoa  oxist  along 
tho  oour3o  of  many  streams.  Floods  bogin  in  lato  spring  with  tho 
thaw  and  aro  kept  up  throughout  tho  summer  by  tho  molting  snow  and 
ioo  at  highor  altitudos. 

As  tho  major  rivors  roach  tho  lowlands  thuir  charactors 
changoj  gradionts  aro  lossonod*  and  curronts  aro  slowed*  Widths 
gonornlly  inoroaso,  and  ooursos  may  booomo  moandoring  and  braidod 
doponding  on  tho  lovolnoss  of  tho  ground)  marshos  may  dovolop  along 
tho  ooursos.  Tho  slovror  run-off  poriod  on  tho  plains  ro  suits  in 
floodod  land  at  fairly  rogular  poriods0 

Tho  naturo  of  bods  and  banks  varios  with  tho  location  of 
tho  st roams.  In  tho  mountains  bods  aro  sharply  inolinod  in  plaoos 
and  aro  oomposod  mostly  of  bouldors*  shinglo*  and  oobblo.  Banks 
aro  usually  stoop  and  high*  Tho  bods  of  stronms  orossing  tho  plains 
aro  loss  stony  and  consist  of  sand*  silt,  and  mu^  and  as  a oonsoquonoo 
tho  banks  aro  lower  and  usually  firm. 
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Dopths  of  wot  or  vary  groatly  from  3troam  to  stream  and 
from  soason  to  soason*  Groatost  dopths  during  normal  flow  occur  in 
tho  lowor  100  milos  or  moro  of  tho  KUBAN*  TEREK,  KURA*  and  /RAXES 
RIVERS  whoro  f ivo  foot  and  doopor  is  oommon# 

Gonorally,  rivers  and  stroams  in  tho  CAUCASUS  offor  littlo 
obstruction  to  cross-oountry  movement  oxoopt  at  flood  stago*^ 

Usually  suoh  higji  water  obstruction  is  looaliaod  and  can  bo  easily 
bypaaeod#  Tho  major  stronns,  howovor,  lie  gorcrally  oast  and  wost 
aoross  tho  probable  routes  of  approach  through  tho  a’-oa  Swiftly 
flowing  stroams  aro  normally  locatod  i:i  torrnln  i h b/  i';.-  ruggod- 
noas  ia  moro  important  to  movonont  considerations  than  ar.  tho 
stroana  t horns  elves  « 

Soils  - Sinco  the  sub joe t of  soils  in  the  CAUCASUS  AREA 

is  fully  covordd  later  in  this  report  under  cross-country  movonont, 

it  will  not  bo  disoussod  in  dotail  hore, 

Togo tat Ion  - Liko  all  other  natural  fcaturos  in  the 

CAUCASUS  tho  vogotation  is  oxtronoly  diverse • The  drstriaution  over 

tho  aroa  is  about  ns  follows:  nnrsh  vogotation  less  than  5%,  drought 

roaiatant  shrubs  and  horbs  5%,  low  growing  vogotation  from  somi- 

dosort  typo  horbs  and  grasses  through  stoppo  grass  to  tho  thick  grass 

of  tho  alpino  noadowc  25%,  foroat  20%,  crops  and  tho  romaining 

&%  or  so  is  lakos,  rivors,  randy  coasts,  bare  mountain  peaks,  dwolling 

12 

aitoa,  and  transportation  routos, 

Tho  forests  vary  greatly  in  donsity  and  ponotrability.  In 
somo  placos  choking  undergrowth  and  swamp  makes  movonont  off  tho 
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rood  impossible!  howovor  in  tho  groatost  part  of  tho  forost  aroa 
undorgrowth  doos  not  ox  1st , and  tho  ground*  boing  mostly  mountainside* 
is  woll  drained. 

In  tho  shrub  and  horb  arons  oonooalmcnt  is  noagroj  this  is 
truo  also  of  tho  grass  areas. 

Tho  Ukraino  and  Southom  U.S.S.R. 

Ihis  aroa  will  bo  oovorod  vory  briofly,  almost  moagorly, 
sinoo*  although  it  is  an  area  over  whioh  any  forco  from  tho  BALKANS 
or  TURKEY  must  oporatc*  it  should  noro  logically  be  nndo  tho  subjoot 
of  anothor  study.  Tho  aroa  oxtonds  roughly  from  tho  PRUT  RIVER  and 
CARPATHIAN  MOUNTAINS  oast  to  tho  SEA  of  AZOV  and  tho  CASPIAN  SEA 
and  oxtonds  approximately  350  milos  inland  from  the  coast  of  tho 
BLACK  SEA. 

Rollof  - Tho  torrain  throughout  this  aroa  is  a slight 
barrier  to  novonont  consisting  of  plains,  having  scattered  hills  and 
many  aroas  of  swamp,  and  low  hill  massos  with  many  wido  valloys  and 
upland  flats. 

A rango  of  low  hills  of  from  600  to  1,600  foot  parallol  tho 
lino  of  tho  CARPATHIANS  and  gonorally  follow  tho  lino  of  tho  DNEISTER 
from  CONSTANTA  in  ROMANIA,  to  LVOV;  thoy  averngo  50  nilos  in  width. 
Anothor  rango'  250  nilos  long  by  40  nilos  wido  oxtonds  in  a northwost  - 
southoast  dirootion  from  KIEV  to  noar  DNEIPROPEIROVSK.  A similar  low 
hill  mass  oxists  in  tho  vioinity  of  STALINO.  Tho  last  two  conploxos 
aro  loss  than  an  avorago  700  foot  in  altitudo.  Tho  rost  of  tho  aroa 
is  rolling  plains. 
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R Ivors  - Many  major  rivors  flow  gonorally  south  in  tho  aroa 


and  form  obstnolos  to  wost-oast  movomontj  somo  of  thoso  aro  tho 
DNEISTER,  DNEIPER,  and  tho  DON*  Tho  barrio r of foot  of  thoso 
st roans  is  inoroasod  by  floods  during  tho  tino  of  thrrwj  narshos 
froquontly  lino  thoir  ooursos. 

Soils  - Tho  aroa  is  covorod  with  grassland  soils  j thoso 
fom  doop  mud  quickly  but  dry  as  quiokly  oftor  rains  or  thaws  oxcopt 
in  narsh  aroas*  During  tho  spring  thaw  soason,  ovon  non  on  foot  find 
thoso  soils  almost  inpassablo* 

Vb Rotation  - Tho  natural  vogotation  in  this  aroa  is  nostly 
stoppo  grass  with  troos  lining  many  of  tho  stroans*  Littlo  of  tho 
original  stoppo  remains,  howovor,  sinco  cultivation  has  takon  plaoo 
in  all  but  a very  few  largo  oxpansos*  Conoonlmont  in  tho  aroa  of 
grasslands  is  almost  entiroly  lacking  oxoopt  in  tho  snail  woodod 
areas  suoh  as  stroan  lines* 


NOTES  FOR  CHAPTER  2 

1 ^ ^ 
Turkoy,  Chaptor  II  (Washington,  Control  Intolligcnoo  Agonoy, 

1948),  Tablo  26-1, 

2Ibid,  p 26-81. 

3 Ibid,  p 40-75. 
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Ibid,  p 26-135. 
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6Ibid,  p 26-110. 
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CHAPTER  3 


TOPOGRAPHY 

THE  BALKAN  PEI!  INSULA 

In  this  chapter  the  topography#  (mountains#  rivers#  soils# 
and  vegetation)  of  the  countries  of  the  BALKAN  PENINSULA  will  "be 
discussed*  Aocording  to  the  latest  definitions  the  BALKAN  PENINSULA 
does  not  embrace  those  territories  included  within  the  boundaries 
of  ROMANIA  and  HUNGARY  and  the  mountains  and  rivers  bounding  those 
countries!  however  as  these  areas  must  be  passed  through  in  order 
to  reaoh  the  plains  of  RUSSIA  they  will  be  considered  in  this  study# 
The  chapter  will  be  broken  down  into  three  general  parts! 
the  first  will  embrace  a discussion  of  the  mountain  ranges  found  on 
the  BALKAN  PENINSULA,  the  second  will  discuss  the  major  rivers  of 
the  peninsula,  and  the  third  will  oover  each  country  with  whioh 
this  study  is  concerned#  in  turn,  discussing  relief#  rivers#  soil, 
and  vegetation  of  each# 

The  Mountains  of  the  Balkan  Peninsula 
BALKAN  is  a Turkish  word  meaning  ’’mountain",  and  a glance 
at  the  map  will  show  that  it  is  an  appropriate  name  for  that  penin- 
sula# The  mountains  whioh  abound  on  the  terrain  known  as  the  BALKAN 
PENINSULA  are  the  most  outstanding  topographionl  features  of  the 
area#  They  will  be  discussed  here  as  separate  mountain  ranges 
without  regard  for  the  boundaries  of  states# 
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Pie  Dlnario  Alps*  Pile  mountain  chain  connects  the  true 
ALPS  with  the  mountains  of  the  BALKAN  PENINSULA.  Rising  abruptly 
from  the  sea*  the  ohaln  parallels  the  ooastllne  in  a south-eastern 
direction*  As  it  passes  from  the  northwest  to  the  southwest  the 
range  widens  from  about  40  miles  across  on  the  line  from  FIUME  to 
ZAGREB  to  about  120  miles  from  SCUTARI  to  KRAIJEVO* 

The  DINARIC  ALPS  attains  an  average  height  of  5,000  ft 
with  few  rising  higher  than  9,000  ftj  the  highest  point  is  in 
ALBANIA  and  reaches  noarly  9,000  ft*  During  the  winter  they  are 
covorod  by  deep  snows* 

Although  tho  heights  are  not  groat,  those  mountains  are  an 
offootivo  barrior  between  tho  coast  and  tho  interior  duo  chiefly  to 
tho  "Karst"  formations*  Karst  is  a condition  that  dovolops  when 
massive  limostono  bods  havo  undergone  a groat  deal  of  subfcorranoan 
dissolution*  This  karst  oxtonds  from  TRIESTE  over  450  milos 

southeastward  to  MONTENEGRO,  In  plaoos  it  is  almost  a 100  milos 

* 

wido,  approximating  tho  aroa  of  NETT  YORK  STATE, 

Tho  karst  eausos  tho  surfaco  of  tho  mountains  to  booomo 

oxtromoly  rough  and  unovon,  tho  limostono  formations  having  boon 

hoavily  orodod  by  tho  solvent  aotion  of  somo  of  tho  most  sovoro 

rainfalls  of  EUROPE*  In  plaoos  tho  limostono  is  broken  up  by 

irrogulr.r  furrows  whioh  bordor  rough,  sharp-odgod  pro joct ions  of 

rookj  in  othor  plaoos  roundod  funnols  or  pans  of  various  dimensions 

* * 

break  up  tho  surfaco.  In  gonoral,  howovor,  tho  karst  is  a maso  of 
irrogular  forms  which  roour  monotonous ly  ovor  largo  aroas. 
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Tho  wator  dm  ins  off  quiokly  in  tho  karst  areas  and  trans- 
ports most  of  the  soil  with  it  whioh  tends  to  mako  tho  ground  in- 
tractable. Tho  joints  and  orovicos  in  tho  rooks  allow  tho  wator  to 

v 

transfer  most  of  its  circulation  to  tho  intorior  of  tho  mountains. 

A foaturo  of  tho  DINAR  IC  ALPS  in  tho  karst  rogion  aro  tho 
largo  valloys  whioh  oxist  in  tho  intorior  roaohos.  Thoso  vnlloys 
ofton  moasuro  100  squaro  milos  or  moro  and  aro  drained  only  ly  sink 
holos.  Sinoo  tho  soils  aro  fortilo  and  woll  drained,  pooplo  have 
sottlod  and  built  up  oontors  of  population  and  Industry  horo.  Thoso 
aroas  aro  gonarally  ronohod  only  through  doop  narrow  gorgos. 

Tho  rango  of  tho  DINARIC  ALPS  can  bo  oonsidorod  as  boing 

brokon  into  throo  zonos*  (l)  Tho  islands  and  peninsulas  along 

tho  coast  whioh  woro  oroatod  whan  tho  coastal  rango  was  sutmorgod— 

this  bolt  is  serparatod  from  tho  intorior  karst  by  a lino  of  stoop 

cliff od  hills j (2)  Tho  karst,  whioh  inoludos  tho  KAPELLA  rnngos 

and  tho  mountains  west  of  ZAGREB— many  of  the  basins  nnd  depressions 

havo  fftoop  walls,  and  tho  floors  aro  ofton  only  200  ft  above  soa 

lovolf  (3)  Tho  PLANINA  rogion  furthor  inland  and  to  tho  south— horo 

tho  olovations  inoroaso  with  notablo  hoights  boing  DORMITOR,  8,234 
/ - 

ft,  and  MAJLIC , 7,840  ft. 

In  ALBANIA  tho  ALPS  pamllol  tho  ooast  in  a northwost- 
southwost  dirootion  boginning  about  30  milos  inland*  Tho  in- 
aooossability  and  roliof  of  thoso  mountains  haw  boon  inoroasod  by 
glaciation  and  sovoro  orosion  of  tho  limostono  whioh  prodominntos 
in  tho  fonnation.  Tho  altitudos  in  this  aroa  run  over  6,000  ft 


28 


In  many  oasos  with  tho  highost  point  boing  almost  9*000  ft* 

Tho  Pindua  Mountains*  Thoao  mountains  form  tho  main  range 
of  GREECE  j thoy  oxtond  down  througjh  tho  oontor  of  tho  country  in  a 
northwost  to  southoast  diroot  ion  for  160  milos*  Thoy  oxtond  into 
ALBANIA  and  form  tho  major  portion  of  tho  mountains  in  that  country 
and  run  gonorally  north  and  south* 

In  ALBANIA  tho  P INDUS  MOUNTAINS  aro  oxtromoly  brokon  up  by 
oarth  movomont,  and  orosion  of  tho  sandstone  and  limostono  formations 
has  oauaod  rounded  land  forms*  Iho  torrain  is  oxtromoly  out  up  by 
rivors*  howovor*  and*  in  spito  of  tho  roundod  land  forms*  displays 
con8idorablo  roliof*  Sovoral  altitudos  roach  ovor  8*000  ft  with 
MT*  TIMOR  going  to  8*200  ft*  Sano  small  valleys  aro  onolosod 
tho  hoights,  and  tho  floors  of  theso  doprossions  go  as  low  as  650 
ft  abovo  soa  level* 

In  tho  southorn  portion  of  tho  aroa  tho  limostono  ridgos 

* 

incroaso  in  hoight  and  thon  drop  away  to  6,000  ft* 

In  GREECE  tho  PINDUS  rango  varios  from  40  to  60  milos  wido 
throughout  its  160  milo  longth,  is  vory  ruggod,  and  is  an  offcctivo 
barrior  to  oast-wost  traffic,1  Tho  hoights  roach  a maximum  of 
7*500  ft  and  aro  woll  watorod  and  hoavily  woodod  with  tho  summits 
boing  roundod  and  baro*  To  tho  south  tho  altitudos  dooroaso,  but 
tho  roliof  ronains  ruggod* 

Tho  valloys  whioh  oxist  within  tho  mountain  rango  aro  doop 
and  narrow*  with  oithor  no  flood  plains  or  vory  narrow  onos* 
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Thoro  aro  two  narrow  pc.esoa  through  tho  P INDUS  nroa  from 
oast  to  wost.  (l)  Tho  METSOVAN  PASS  at  an  altitude  of  5, OCX)  ft 
oonnooting  KALABAKA  and  JANNINA  via  tho  ZYGAS  RIVER.  During  tho 
months  of  January  and  Pobruary  this  routo  is  blookod  with  snow.  (2) 
Tho  pass  noar  MT.  TIMFRISTOS  in  tho  south  oonnooting  tho  SPERKHOS 
VALLEY  and  KARPENISION.  This,  too,  nay  hovo  travel  through  it 
impo'dod  for  a wook  or  noro  by  a snow  storm. 

Two  passos  also  oxist  for  north-south  traffio  botwoon 
GREECE  and  YUGOSLAVIA,  (1)  tho  MON  ASTIR  GAP  and  (2)  tho  vnlloy  of 
tho  VARDAR  RIVER. 

A sooond  mountain  mass  juts  out  from  tho  PINDUS  MOUNTAINS 
and  forms  a sami-ciroular  curvo  oast  to  tho  GUIF  OF  THERMAI.  Tho 
majority  of  tho  olovations  aro  about  2,000  ft  with  MT.  OLYMPUS  boing 
tho  higiost  point  at  9,571  ft.  Tho  roliof  is  oharaotorizod  by 
isolatod  highlands  and  stoop  soaward  slopos.  Low  passes  soparato  tho 
main  mountain  nassos. 

Throughout  tho  PINDUS  and  othor  Grooian  mountain  aroas  ground 

novomont  is  ohannolod  through  gorgos,  passos,  and  oorridors,  and 

ovon  thon  it  is  linitod  to  oarofully  rooonnoitorod  or  previously 
2 

proparod  trails. 

Tho  Rhodopo  Mountains.  Tho  so  mountains  run  gonorally  cast 
and  wost  and  from  tho  bordor  botwoon  BULGARIA  and  GREECE.  Thoy  aro 
bordorod  on  tho  north  and  oast  by  tho  RUMELIAN  PLAIN,  on  tho  south- 
wost  by  tho  MACEDONIAN  PLAIN,  and  on  tho  southeast  by  tho  AEGEAN 
COASTAL  PLAIN. 
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Tho  RHODOPE  chain  is  mndo  quite  rugged  ty  tho  hard  rooks 
- ' 

forming  it,  and  glaciation  has  formod  U-shapod,  gougod  valloys, 
ciroular  ralloys  with  precipitous  walls,  and  ridgos  to  add  to  tho 
difficult  roliof*  Tho  altitudo  a vor ago s 7,000  ft  with  tho 
highost  point  ronching  9,500  ft. 

Many  portions  of  tho  RHODOPE  range  aro  hoavily  wooded, 
and  tho  gonoral  wildnoss  makos  it  an  oxoollont  ono  for  rofugo  and, 
it  would  soco,  for  dofonso, 

Thoro  aro  two  minor  passos  through  thoso  mountains  in  a 
north-south  dirocticn,  both  through  rivor  valloys— tho  STRUMA  and 
tho  NESTOS,  Tho  STRUMA  is  tho  noro  important  of  tho  two* 

Tho  Balkan  Mountains*  Tho  BALKAN  MOUNTAIN  RANGE  bogins 
at  tho  BLACK  SEA  and  risos  gontly  for  about  50  milos  until  it 
roachos  tho  altitudo  of  about  3,000  ft*  It  maintains  this  altitudo 
as  it  oxtonds  to  tho  wost  for  from  350  to  400  miles  dividing 
BULGAR IA  into  two  soot  ions*  Tho  mountains  thon  turn  noarly  north 
and  south  for  100  milos,  forming  tho  bordor  between  BULGARIA  and 
TOGOSLAVIA  and  boing  boundod  on  tho  wost  by  tho  valloys  of  tho 
MORAVA  and  VARDAR  RIVERS.  At  tho  IRON  GATES  of  tho  DANUBE  thoy  moot 
tho  TRANSYLVANIAN  ALPS. 

Tho  BALKANS  aro  dividod  into  throo  sootions  by  tho  gorgo 
of  tho  ISICER  RIVER,  which  forms  a pass  from  SOFIA,  BULGAR  Lx,  to  tho 
Danubian  plain,  on  tho  wost,  and  by  tho  DENIR  KAPU  PASS  on  tho 
cast*  Tho  oontor  soction  is  nnrrowost  boing  about  18  miles  wide 
and  tho  highost  having  altitudos  of  noarly  8,000  ft.  Maximum 
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olovationa  in  the  westora  portion  aro  around  5,000  ft*  and  in  tho 
oastorn  section  aro  loss*  Iho  wostom  portion  ia  chnraotoriaod 
by  gorgos,  atoop  slopos,  roundod  uplands,  and  high  pa a so a*  All 
tho  throo  sootiona  conaist  largoly  of  granito  and  aohist8* 

In  appoaranoo  tho  BALKAN  MOUNTAINS  roaomblo  an  upland* 
rnthor  than  a mountain  rango  duo  to  tho  hoavily  woodod,  roundod 
ridgos*  On  tho  northern  odgo  thoro  is  a gradual  slopo  to  tho 
Danubian  plain  whilo  on  tho  south  tho  lowlands  aro  soparatod 
from  tho  mountains  by  high  and  stoop  oscorpnonts* 

Tho  BALKAN  RANGE  is  loss  of  a goo graph io  barrior  than 
its  altitudos  would  indioato  being  orossod  by  sono  thirty  pnssos 
of  varying  dogroos  of  usofulnoss*  Tho  majority  of  those  passos 
hnvo  stooply  ruggod  torrain  on  oithor  sido  of  thorn  for  some 
distanoo* 

Tho  north-south  passos  aro  mostly  low*  tho  most  important 
boing  SHIPKA  PASS  at  4,377  ft*  Othors  aro  tho  HtOYAN  and  ROSALIIA 
passos  at  olovntions  of  botwoon  4,000  ft  and  5,000  ft*  SHIPKA  PASS 
follows  tho  main  road  from  SISTOVA  aoross  tho  BALKANS  noar  tho  vil- 
la go  of  SHIPKA*  Tho  pass  is  not  a gap  sinco  tho  road  doos  not  pass 
botwoon  high  poaks  tut  orossos  tho  ridge  at  tho  highest  point*  Noar 
tho  summit  of  tho  pass,  running  pnrollol  and  closo  to  tho  road,  aro 
throo  ridgos  about  200  ft  high  and  2 nilos  from  north  to  south,  which 
oould  form  oxcollcnt  dofonsivo  positions  for  a foroo  attempting  to 
hold  tho  pass* 
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There  are  several  passes  to  the  east  and  west  through 
that  part  of  the  range  running  north  and  south  and  bordering 
BULGARIA  and  YUGOSLAVIA*  The  most  famous*  although  perhaps  not 
the  most  important*  is  the  IRON  GATE  between  ROMANIA  and  YUGOSLAVIA 
through  which  the  DANUBE  RIVER  flows*  This  is  a narrow  gorge-like 
pass  which  is  so  oonstrloted  as  to  be  a handioap*  The  railroad 
between  the  two  countries  uses  another  pass  to  the  north* 

The  main  gap  between  BULGARIA  and  YUGOSLAVIA  is  the 
DRAGOMAN  PASS  at  the  headwaters  of  the  MORAVA  RIVER  and  the 
MARITZA  RIVER  between  SOFIA  and  NIS,  YUGOSLAVIA. 

Further  south  there  are  three  more  gaps  east  and  west 

througi  the  very  rugged  terrain*  The  first,  through  which  a 

* • 

railroad  line  passes,  extends  from  KUSTENDIL,  BULGARIA,  to 

SKOPLJE,  YUGOSLAVIA!  the  terrain  in  the  vicinity  of  this  gap 

3 

is  almost  impossible  to  negotiate  if  properly  defended.  Next  to 
the  south,  a pass  extends  across  the  mountains  from  CAREVD- 
SELO,  BULGARIA,  at  the  headwaters  of  the  EREGNALITZA,  RIVER.  The 
last  gap  is  the  valley  of  the  STRUMITZA  RIVER  just  north  of  the 
Greek  frontier*  It  must  not  be  assisted  that  these  are  the  only 
negotiable  passes;  as  has  been  stated  there  are  some  thirty  through 
the  BALKAN  MOUNTAINS  at  varying  degrees  of  negotiability. 

The  Transylvanian  Alps,  Separated  from  the  BALKAN  RANGE 
by  the  IRON  GATE,  the  IRAN  SYLVAN  IAN  ALPS  run  north  and  east  until 

0 0 

they  blond  with  the  eastern  ond  of  tho  CARPATHIAN  RANGE,  The  name, 
TRANSYLVANIAN  ALPS,  was  given  to  what  is  essentially  the  southern 
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portion  of  the  CARPATHIANS  beoause  the  relief  of  this  part  of  the 
range  so  olosoly  resembles  that  of  the  ALP'J  in  its  ruggodness# 

The  relief  generally  is  quite  complex,  consisting  of  high 
elevations  cut  through  by  rivers,  of  bread  plateaus,  and  of  rocky 
crags#  Tho  southern  edge  is  quito  stoep  boing  formed  af  primitive 
rock,  -while  tho  northern  edge  that  slopes  into  TRANSYLVANIA  and 
HUNGARY  is  not  as  difficult#  Tho  southern  edge  Is  fairly  heavily 
wooded# 

Tho  TRAN SYLVAN IAN  ALPS  roaches  an  tlvorago  altitude  of 
* * 

botwoon  7,000  and  8,000  ft,,  v/ith  tho  highlit  poak  boing  MT# 

# * 

NEGOI,  at  8,345  ft, 

Tho  mountain  slopos  aro  oovorod  wfth  forests  of  pino, 
oak,  baoch,  ohostnut,  and  fir,  some  of  the*  t boing  found  up  to  tho 
5,000  fb  lovol#  Above  6,000  ft  thoro  is  no  vegetable  lifo  boyond 

, I 

a fow  lichons,  the  peaks  being  steep,  rooky and  bare#  Sonotimos 
tho  peaks  toko  a conical  shapo#  Thoro  arc  }*ic  glaciers  or  poronnial 
snowf iolds  in  thesa  mountains# 

Pafcsoa  through  tho  TRAN  SYLVAN  IAN  IIS  >5  aro  numerous;  how- 
ovor,  thoy  generally  pass  through  stoop  wind  ing  ravine#,  and  only 
ton  oan  bo  oonsidcrod  as  having  any  military  value#*  £>omo  of  tho 
passos  aro*  one,  from  OR 3 OVA  to  TUCSS1TAR  through  TBtfSOQYA  through 
whioh  a railroad  runs;  sooond,  tho  TUR1TU  R03U  pass  thripugh  tho 
gorgo  formod  by  tho  ALUTA  RIVER,  and,  last,  th  to  BOGDA  F.A§S«  Thoro 
is  no  information  on  tho  military  value  of  that  So  passos,  ’*ut  tho 
Goman  Army  used  thorn  in  its  oampaign  against  ^ V^-ANIA  In  World  War  I# 
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Tho  Carpathian  Mountains#  This  range  oxtends  for  800 
milos  in  tho  form  of  a groat  somi-cirolo  from  BRATISLAVA  in 
CZECHOSLOVAKIA  to  ORSOVA  in  ROMAN  LI > and  includos  tho  TRANSYLVANIAN- 
ALPS  discussod  abovo,  Tho  CARPATHIANS  aro  a ruggod  chain  with 
altitudos  of  7,000  to  8,000  ft,  "bat  they  aro  not  a difficult 

g 

mountain  barrior* 

Tho  mountains  havo  tho  appoarnnoo  of  a very  brokon  mass 
in  which  numorous  dotachod  blocks  aro  separated  by  wide  and 
shallow  basins*  Much  of  tho  description  usod  in  discussing  tho 
TRANSYLVANIAN  ALPS  could  bo  nppliod  to  tho  CARPATHL1N  RANGE, 
although  tho  roliof  of  tho  lattor  is  loss  intonsoly  ruggod  than 
that  of  tho  formor* 

Tho  outor  bolt  of  tho  CARPATHIANS  is  known  as  tho  BESKH) 
MOUNTAINS  and  is  oomposod  of  sandstonos  and  shalos  known  as 
CARPATHIAN  sandstonos.  Tho  surfaco  of  this  bolt  is  dottod  with 
sottlomonts  and  cultivatod  tracts,  tut  from  it  arise  parallol 
ridgos  of  rosistant  rock  whoso  stoop  ridgos  aro  hoavily  woodod* 

Tho  innor  bolt  has  an  oxtromoly  complicated  structure  of 
dissoctod  massifs  of  varying  hoights  alternating  with  broad, 
torracod  doprossions  having  a gonoral  cast-^rost  trend*  Thorc  is 
ovidonoo  of  sovoro  glaciation  in  this  innor  bolt, 

Tho  broadth  of  this  rango  is  considorablo,  reaching  its 
groatost  width  betwoon  tho  BANAT  and  TRANSYLVANIA,  a distanco  of 
from  240  to  250  milosj  howevor  at  tho  middlo  of  tho  arc,  in  tho 
C ARP ATHO-^JKRA HIE  aroa,  thoro  is  a mnrkod  dooroaso  in  hoight 
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and  width  (from  an  average  of  180  miles  wide  to  60  miles)*  Here 
a number  of  easy  passes  oonnect  the  headwaters  of  the  TISZA  and 
DNEISTER  TITTERS* 

In  the  western  CARPATHIANS  is  located  the  TATRA  group 
whioh  includes  the  highest  elevation  in  the  entire  range, 

GERLSDORFF  PEAK  with  an  altitude  of  8,737  ft. 

The  passes  through  the  CARPATHIANS,  both  in  a north-3 outh 
and  a <j|8t*«7est  direction,  aro  numerous  and  have  been  used  sinoe 
the  earliest  times  as  routes  of  commerce  and  war*  The  ten  passes 
spoker.  of  above  in  the  discussion  of  the  TRANSYLVANIAN  ALPS  as 
being  the  only  ones  of  military  value  include  all  the  passes  in  the 
CARPATHIAN  system  that  cone  in  this  category.  Between  HUNGARY 
and  the  northern  foothills  of  the  mountains,  which  is  a lowland 
plain  stretching  into  USSR  and  POLAND,  are  a number  of  fairly  easy 
crossings,  the  most  important  being  the  MORAVIAN  GATE . It  can  be 
safely  assumed  that  some  of  these  are  included  in  the  ten  mentioned 

t 

above* 

While  the  CARPATHIAN  RANGE  is  not  a difficult  barrier, 
it  is  certainly  the  last  effective  mountain  obstacle  between 
HUNGARY  and  ROMANIA  and  the  steppes  of  the  UKRAINE# 

Major  Rivers 

The  many  rivers,  largo  and  small,  which  cut  up  the  BALKAN 
PENINSULA  present  a mazo  of  serious  obstacles  to  the  passage  of  large 
armored  forces.  The  most  striking  fact  conooming  those  streams  is 
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that  twice  a year  there  are  periods  of  great  flood,  onoe  in  early 
spring  when  the  snows  melt  and  again  in  the  Sumner  during  the  time  of 
the  summer  rains.  In  many  instanoes  these  floods  cover  vast  areas 
creating  marshes  and  swampy  ponds  which  remain  long  after  the  floods 
have  subsided. 

The  Danube  River.  This  great  river  meanders  across  CENTRAL 
EUROPE  from  the  GERMAN  BLACK  FOREST  through  portions  of  AUSTRIA, 
GERMANY,  HUNGARY,  YUGOSLAVIA,  BULGARIA,  and  ROMANIA  to  reach  the 
BLACK  SEA,  a distance  of  approximately  1,875  miles.  It  first  enters 
the  area  under  study  on  the  western  birders  of  HUNGARY  and  flows 
through  that  country  and  YUGOSLAVIA  to  the  IRON  GATE  in  the  BALKAN 
MOUNTAINS}  this  area  is  sometimes  called  the  third  basin  of  the 
DANUBE. 

This  third  basin  is  composed  of  a vast  flat  plain  without 
undulations  of  any  kind.  It  is  intersected  by  large  rivers  with 
marshy  banks  which  empty  into  the  DANUBE,  and  it  is  interspersed  with 
marshy  pools.  The  marshes  cover  an  area  of  about  3,053  square  miles. 
From  BUDAPEST  to  BELGRADE  the  river  flows  through  a plain  covered  with 
alluvium  through  which  it  frequently  cuts  new  channels  and  fills  up 
old  ones. 

Passing  through  the  IRON  GATE,  the  DANUBE  enters  ROMANIA 
where  it  widens  from  1,400  ft  to  2400  ft.  In  some  places  it  re- 
sembles a lake  studded  with  islands.  For  a distance  of  270  miles 
from  the  IRON  GATE  the  river  forms  the  border  between  BULGARIA  and 
ROMANIA. 
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The  border  portion  of  the  river  ie  a formidable  obataole 
to  north-south  movement  from  the  IRON  GATES  to  the  BLACK  SEA.  The 
northern  (Romanian)  bank  is  formed  of  flat  plains  and  bpoad  swamps 
while  the  southern  (Bulgarian)  bank  is  a wall  of  loess  and  limestone 
about  500  ft#  high  forming  a bluff  along  the  river#  The  Romanian  bank 
is  oommonded  throughout  its  length  by  the  Bulgarian  bank# 

The  DANUBE  floods  in  April  and  in  June  reaches  20  to  27  ft# 
above  low  water#  During  this  flood  a great  lake  is  formed  on  the 
Romanian  side  of  the  river#  In  late  summer  and  early  autumn  the 
stream  is  at  its  lowest# 

Varying  extremes  of  climate  affeot  the  river#  and  for  two 
or  three  months  out  of  the  year  it  is  frozen  over#  The  f roe  zing  oooura 
about  77  winters  out  of  100# 

The  majority  of  the  BALKAN  rivers  flow  into  the  DANUBE#  and 
it  is  estimated  that  it  drains  a total  of  about  300 #000  square  milos# 

lho  Tisza  River#  This  river  is  tho  largest  tributary  of  tho 
DANUBE#  It  rises  in  tho  northeastern  CARPATHIANS  at  a height  of  about 
6 #3 00  ft#  whore  it  is  formod  by  the  junction  of  many  mountain  streams# 
It  follows  a winding  route  for  about  870  milos  across  HUNGARY  into 
YUGOSLAVIA  bo fore  it  joins  tho  DANUBE  about  50  milos  northwest  of 
BELGRADE# 

Two  periods  of  flood  ooour  on  tho  lowor  and  middlo  river#  Tho 
first  tokos  plaoo  in  oarly  spring  and  is  a result  «f  tho  thawj  tho 
sooond  oomos  in  Juno  after  the  summor  rain# 
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The  spring  flood  ooinoidos  with  tho  flood  of  the  DANUBE , 
and  sinoo  the  DANUBE^  flow  is  quiokor,  it  br.oks  up  tho  TISZA  and 
oausos  oxtonsivo  flooding  as  far  as  SZOLNOK  in  HUNGARY,  a distanoo 
of  197  milos#  During  thoso  floods  groat  damago  is  oausod  to  cities 
and  towns  along  tho  river# 

Tho  Sava  Rivor#  Tho  SAVA  RIVER  is  a natural  barrier  of  groat 
7 

dofonsivo  strength#  It  is  a largo  unfordablo  stream  that  follows  a 
circuitous  routo  for  540  milos  from  tho  oastorn  slopo  of  tho  JULIAN 
ALPS  southoast  across  YUGOSLAVIA  to  its  oonfluonoo  with  tho  DANUBE 
at  BRjjflR  A,DE  # 

Tho  uppor  part  of  tho  rivor  flows  through  a narrow  valloy 
onclosod  by  mountains  whilo  tho  lower  part  passos  through  fhirly  flat 
plains#  Wost  of  BELGRADE  tho  plain  is  broad  and  marshy,  and,  wost 
of  tho  KOLUBARA  RIVER  a fow  milos  from  BELGRADE,  thorc  aro  oxtonsivo 
swamp  lands  on  oithor  sido  of  tho  stroara  which  nrc  difficult  to  cross 
at  any  timo#  During  tho  spring  and  autumn  thoso  swamp  aroas  aro 
covcrod  by  flood  wators  which  rondor  thorn  impassablo# 

Tho  SAVA  is  navigablo  throughout  tho  major  portion  of  its 
longth— from  LJUBLJANA  to  BELGRADE# 

Tho  Drava  Rivor#  3his  stream  is  ono  of  tho  principlo  right 
bank  tributaries  of  tho  DANUBE,  It  risos  in  tho  TIROL  and  flows  for 
450  milos  in  a southeasterly  dirootion  across  YUGOSLAVIA  to  tho 
DANUBE,  whioh  it  joins  14  miles  oast  of  OSIJEK#  At  its  mouth  it  is 
1,055  foot  wido  and  20  ft  doop#  Rivor  stoamors  oan  navigato  tho  rivor 
up  to  95  milos  from  its  mouth# 
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Die  Uaritza  River*  The  MARITZA  RIVER  is  a large  stream* 


about  300  miles  long*  which  rises  in  the  wooded  northern-foothills 
of  the  RHODOPE  MOUNTAINS.  As  it  flows  down  the  slopes*  it  is  a turb- 
ulent mountain  stream*  but  after  leaving  the  hills  its  gradient  is 
slight*  and  it  winds  along  between  low  banks.  Its  southern  tributaries 
have  a relatively  even  flow  while  its  northern  ones  are  almost  dry  in 
summer  beooming  raging  torrents  after  melting  snows  or  the  rains* 

The  middle  MARITZA*  with  its  bed  of  shingle  or  pebble,  is  a 
considerable  obstacle  due  to  the  marshes  and  rice  fields  which  line 
its  banks.  Numerous  islands,  some  of  which  are  merely  sand  banks 
while  others  are  tree  covered  and  permanent,  characterize  this  part 
of  the  stream* 

* 

Below  PLOVDIV,  BULGARIA  the  river  is  over  200  yards  wide, 
is  three  to  six  ft  deep,  and  has  a slight  current  except  in  time 
of  flood.  Below  BORISOVGRAD  the  river  flows  in  a plain  a mile  wide 
between  bluffs  which  in  a few  places  form  almost  a gorge. 

The  UARITZA  is  navigable  from  its  mouth  to  ADRIANOPLE,  a 
distanoo  of  about  100  miles. 

The  Dneister  River,  This  river  rises  in  the  northern 
slopes  of  the  CARPAIHIANS  in  POLAND  and  forms  part  of  the  old  boundary 
between  USSR  and  ROMANIA.  It  is  the  last  water  obstacle  between  tho 
BALKAN  countries  and  the  steppes  of  the  UKRAINE. 

The  course  of  the  river  is  generally  winding  to  the  south- 
west, and  it  has  an  average  rate  of  flow  of  approximately  1 7/ll 
miles  per  hour.  The  average  width  of  tho  ohaimel  is  from  500  to 
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700  ft*  going  as  high  in  some  places  as  1,400  ft*  As  it  enters 
the  BLACK  SEA*  a few  miles  southwest  of  ODESSA,  it  forms  a broad 
estuary. 

The  DNEISTER  has  two  flood  periods*  The  first  is  during  the 
latter  part  of  February  and  the  first  part  of  March  when  the  ice 
breaks  upj  this  is  tho  larger  of  the  two  floods.  The  second  tokos 
place  in  June  when  the  snow  molts  in  tho  CARPATHIANS.  This  flood 
raisos  tho  depth  of  the  water  about  20  ft*  and  towards  tho  mouth 
of  the  river  submerges  tho  gardens  and  vineyards  along  its  bank. 

As  of  1928  there  wore  no  bridges  ovor  the  river  between 

Q 

tho  USSR  and  ROMANIA  duo  to  poor  diplomatic  relations*  it  can 
safely  bo  assumed  that  this  oondition  has  boon  roctifiod  by  tho 
Russians  sinoe  tho  annexation  of  BESSARABIA. 

The  Prut  Rivor*  Tho  PRUT  risos  on  tho  oastorn  sido  of  tho 
CARPATHIANS  and  flows  circuitously  south  and  southwost  botwoon 
BESSARABIA  in  tho  USSR  and  MOLDAVIA*  in  ROMANIA*  to  its  junction  with 
the  DANUBE  about  12  milos  bolow  GALATI*  Iho  longth  of  tho  rivor 
is  about  500  milos.  It  is  navigablo  for  about  200  milos.  For  40 
or  50  milos  north  of  its  oonfluonoo  with  tho  DANUBE  tho  PRUT  has 
oxtonsivo  marshos  along  its  bank* 

Tho  Morava  Rivor,  Ihis  stroam  flows  gonerally  north  from 
noar  SKOPLJE*  YUGOSLAVIA,  whoro  it  risos*  to  tho  DANUBE  about  30 
milos  oast  of  BELGRADE,  It  is  about  250  milos  long  and  is  navigablo 
for  about  50  milos  from  its  mouth* 
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Tho  valley  of  tho  MORAVA  forms  a part  of  two  of  tho  most 
famous  pathways  north  into  tho  heart  of  tho  BALKAN  countrios  from  tho 
southern  tip  of  tho  poninsula* 

The  Struma  Rivor#  This  rivor  risos  in  tho  oontral  doprossion 
region  of  BULGARIA.  It  flows  through  tho  RHODOPE  MOUNTAINS  in  a 
narrow  valloy  whioh  in  sovoral  plaoos  booomos  a gorge*  Whore  it 
passos  through  basins,  its  banks  ore  oommonly  marshy  and  its 
bottom  sandy  or  muddy#  During  flood,  tho  stroarn  changes  its  course 
across  tho  basins  and  loaves  bohind  oxtensivo  areas  of  gravel* 

Tho  STRUMA  is  gonorally  30  to  50  yards  wido  and  raroly  ovor 
4 ft*  doop.  Its  tributaries  in  tho  RHODOPES,  oxoopt  for  tho 
STRUMITZA,  arc  insignificant  torronts  but  may  booomo  impressive 
obstacles  in  timo  of  flood  whioh  is  usually  in  the  spring  following 
tho  molting  snows* 

Othor  rivers  in  tho  BALKAN  area  about  which  littlo  or  no 
dofinito  information  could  bo  obtainod  but  which  oxhibit  all  tho  • 
oharaotoristios  of  Balkan  rivors  as  to  floods,  narrowness,  rapidity, 
otc*  and  must  bo  oonsidorod  aroi  tho  VARDAR  in  GREECE,  and  tho 
MURESUL,  OLTUL,  DAMBOVITA,  and  SERETH  in  ROMANIA. 

Gonoral  Torraln  Considerations 

Groooo  - Tho  torrain  of  GREECE,  is  unfavorable  for  largo  soalo 
9 

military  oporations,  although  it  was  demonstrated  by  tho  Gorman  Army 
in  1941  that  a well  organisod,  modorn  land  foroo  oould  rondily  oporato 
in  tho  country  against  any  but  tho  most  thoroughly  prepared  opposition 


Moat  of  ®EECE  is  mountainous  with  small,  soattered  intermontane 
valleys  interspersed  among  the  highlands  and  oonnected  by  passes  and 
defileaj  about  one-half  the  oountry  lies  above  1,500  ft.  Movement  is 
neoessarily  channelized  along  established  routes* 

The  PINDUS,  RHODOPE,  and  other  mountains  that  go  to  make  up 
the  greatest  portion  of  the  relief  of  GREECE  have  already  been  dis- 
cussed in  the  earlier  part  of  the  ohapter  and  will  not  be  oovered 
again  here.  The  largest  lowland  area  of  the  oountry  extends  from  the 
basin  of  FLORINA  in  the  west  to  the  plain  of  SALONIKA  through  a 
narrow  oorridor,  and  over  a series  of  hills  and  plains  in  THRACE  to 
the  HARITZA  RIVER,  forming  the  Greek-Turkish  boundary.  Other  lowlands 
are  centered  around  LARISA  and  ATHENS.  The  rest  of  GREECE  is  difficult 
to  oross  with  mechanized  equipment  due  to  the  numerous  rounded,  rocky 
hills  whioh  characterize  the  terrain* 

Few  of  the  rivers  of  GREECE  have  perrenial  flow— the  MARITZA, 
NESTOS,  STRUMA,  and  VARDAR  being  the  four  major  streams  that  have  year 
round  flow.  In  the  summer  most  of  the  Grecian  streams  are  fairly 

easy  to  oross,  but  during  the  rainy  season  (March  to  May)  they  may 
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prove  difficult  to  negotiate,  being  largely  unbridged.  The 
valleys  of  the  four  major  rivers  offer  routes  into  the  interior  of  the 
BALKAN  PENINSULA,  but  the  st  re  suns  are  obstacles  to  east-west  movement,^ 
In  the  portions  of  the  lowlands  that  are  unsettled  are  marshes  whioh 
are  nontraff icable  at  all  seasons. 

The  soils  of  GREECE  are  mostly  of  the  mountain  type,  however, 
in  the  lowlands  there  is  a fine-textured  alluvium. 
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Approx imately  one-fifth  of  the  country  is  under  cultivation* 

The  oultivated  area,  subdivided  into  small  plots,  is  located  in  the 
valleys  and  basins  and  offers  little  concealment*  Largo  forests  do 
not  exist  to  any  extent;  the  forests  that  do  exist  are  located  largely 
in  terrain  that  is  eminently  unsuited  to  military  movement,  namely, 
the  mountains.  Treos  in  the  remainder  of  the  country  are  the 
Mediterranean  scrub  type,  the  olive  being  a good  example, 

Albania— The  significant  fact  about  ALBANIA  is  its  inaccess- 
ibility, the  high  mountains  of  the  DINARIC  ALPS  and  the  PINDUS  RANGE 
offootivoly  isolating  tho  country  by  land. 

Topographically  ALBANIA  oan  bo  dividod  into  two  clearly  marked 
rogion*,  a western  portion  from  tho  Yugoslav  bordor  to  VALONA  and 

* 

inland  as  far  as  a lino  SC  UTAH I-T IRANA-VALONA , and  an  oastorn  portion, 
inoluding  that  part  of  the  coast  around  VALONA. 

£ ho  wostem  portion  of  tho  country  Is  a plain  aroa  that 
gonorally  doos  not  riso  over  600  ft.  Tho  surface  of  tho  plain  is 
not  uniform  but  is  brokon  up  by  small  ridgos  which  riso  to  about  1,000 
ft#  and  extend  generally  northeast  and  southwest# 

Tho  soil  in  western  ALBANIA  is  latoritic,  being  composod  of 
a dooply  woathorod,  brown  surfaco  soil  covoring  a doop  red  intormodiato 
layer  and  mottlod  subsoil.  Tho  intornal  and  oxtornal  drainage  of 
this  typo  soil  is  good  and  flotation  is  good  oxcopt  immediately  aftor 
rains,  howevor,  this  portion  of  tho  oountry  contains  much  marsh 
and  undrainod  land. 
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The  eastern  portion  of  ALBANIA  and  the  ooastal  lands  south 
of  VALONA  are  mountainous  with  peaks  rising  to  9,000  ft#  in  the 

4 

north  and  7,000  ft#  in  the  south#  There  are  some  lowlands  within 
this  mountain  region,  but  these  flatlands  are  subject  to  flood# 

The  soil  of  this  eastern  area  is  of  the  mountains  and 

mountain  valleys j this  is  a dark  brown  surface  soil  covering  and 

* * 

a streaked  or  mottled  grayish  and  rust  subsoil#  It  supports  grasses, 

4 

sedges,  and  flowering  plants  and  has  good  flotation  characteristics 
except  in  stream  beds# 

The  vegetation  of  ALBANIA  is  mainly  of  the  Mediterranean  scrub 
forest  type  whioh  offers  little  in  the  way  of  concealment# 

* 

Yugoslavia#  YUGOSLAVIA  is  a country  of  rugged  relief,  being 
flanked  on  two  sides  by  mountains  and  having  a high  central  axis  and 
preoipitous  coastline#  The  only  extensive  lowland  area,  the 
PANNONIAN  PLAIN,  is  in  the  north  central  portion  of  the  oountry,  and 
the  remaining  two  thirds  is  a mountainous  section  cut  up  by  fertile 
valleys#  The  general  appeuranoe  of  this  latter  area  is,  in  fact, 
very  similar  to  that  of  KENTUCKY#12 

The  PANNONIAN  PLAIN  is  a wedge-shaped,  southeastward 
extension  of  the  HUNGARIAN  PLAIN  and  rises  gradually  into  the  Slovenian 
and  oontral  Yugoslav  mountains  in  tho  southo  Hero  is  located  most  of 
the  nation* s agricultural  potential  as  well  as  many  important  cities 
and  industrial  contors#  It  is  the  only  largo  area  in  YUGOSLAVIA  that 
affords  real  facility  of  movement  for  largo  bodios  of  troops# 


\ 
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Paralleling  the  ooast  are  the  DINARIC  ALPS,  and  along  the 

Greek  border  tho  PINDUS  MOUNTAINS  aot  as  a'  barrier  between  the  two 

countries*  The  Bulgarian  frontier  is  formed  by  tho  VARDAR  RIVER  and 

tho  BALKAN  MOUNTAINS,  and  tho  bordor  with  ROMANIA  is  mountainous  in 

« * 

its  southeastern  oomor,  Prom  the  standpoint  of  relief,  therefore, 
YUGOSLAVIA  is  difficult  to  ontor  or  leave  on  all  sides  except  tho 
north  into  HUNGARY, 

YUGOSLAVIA  is  covorod  by  threo  general  typos  of  soil,  A 
50*75  milo  strip  along  tho  southorn  bordor  of  tho  country  is  oam* 
prised  of  latoritlc  soils j tho  DINARIC  ALPS  area  has  soil  of  tho 
mountain  and  mountain  valloys,  Tho  remainder  of  tho  country  is 
gonorally  groy-brown  podzolio  soil. 

This  lattor  typo  of  soil  has  a grayish  brown  topsoil 
oovoring  intormodiato  layers  of  brown,  blanketed  at  tho  surface  with 

a thin  layor  of  dark  oolorod  orgonio  mattor,  Tho  soil  supports 

• * 

dooidous  and  coniforous  forosts,  Tho  flotation  capability  is  good, 
oxoopt  aftor  hoavy  rains  whon  valloy  floors  and  placos  whore  sodi* 

* 

montation  has  ocourod  booomo  very  miry.  Drainage  is  oxtromoly  good, 
howovor,  and  tho  soil  bocomos  trafficablo  a few  hours  aftor  tho  rains 
coaso, 

Tho  main  r Ivors  of  YUGOSLAVIA  aro  tho  DRAVA,  tho  SAVA,  and 

tho  DANUBE,  all  of  which  flow  oastward  along  tho  PANNONL'iN  PLAIN,  A 

fow  small  r Ivors  flow  into  tho  ADRIATIC,  but  nono  is  roally  important 

Tho  VARDAR  is  tho  only  rivor  that  flows  south  into  GREECE  whioh  is  of 

0 

any  importanoo,  Sorious  spring  floods  ooour  in  tho  Yugoslav  streams. 


and  tho  ooastal  mount  n ins  at  roams  after  being  practically  dry  during 

V 

tho  late  suuanor  and  winter  boo oma  swift  torronts  as  tho  anew  molts* 
Tho  only  important  wator  obstacles  aro  tho  DANUBE,  SAVA,  DRAVA,  and 
TISZA  RIVERS,  oxcopt  during  spring  floods.  In  the  southern  and 
western  parts  of  tho  oountry  tho  ruggod  torrain  through  which  tho 
stroams  flow  prosorrts  moro  of  an  obstaclo  to  movomont  than  do  tho 
stroams  thamsolvos, 

Tho  vogotation  of  YUGOSLAVIA  oonsists  of  coniforous 

forests,  dooidous  and  mixod  forost,  Moditorranoan  scrub,  and 

stoppo.  Over  300$  of  tho  oountry  is  oovorod  by  forests,  which 

aro  mainly  looatod  in  tho  hi^iland  aroas  or  in  aroas  of  difficult 

cross-country  movomont*  Throughout  this  bolt  thoro  is  littlo  land 
• ■ 

in  cultivation,  and  opportunity  for  ooncoalmorrt  is  oxoollont. 

In  tho  southo rn  part  of  tho  oountry,  noar  tho  Grook 

4 

frontl or,  vogotation  is  sparso  with  largo  aroas  of  dwarf od  Alpino 
growth,  Concoalmont  is  poor  horo  oxcopt  in  scattered  mountain 

i 

▼alloys. 

Along  tho  coast  tho  vogotation  is  of  low  scrub  typo 
whioh  offars  littlo  oonooalmont,  and,  in  somo  aroas,  imponotrablo 
thorny  plants^  and  vinos  prosont  sorious  obstaclos  to  foot  movomont. 
On  tho  PAIJNONIAN  PLAEf,  whero  moro  than  75?$  of  tho  land 
is  undor  cultivation,  sto poo -typo  vogotation  is  founds  Excopt 
in  fringos  of  poplar  and  willow  along  streams  and  in  sor.ttorod 
woodod  areas,  very  littlo  natural  oonooalmont  is  to  bo  found  horoj 
howovor  in  spring  and  sunmor  grain  fiolds  offor  limited  ooncoalmorrt. 
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Hungary.  HUNGARY  ia  gonorally  flat,  averaging  330  ft,  above 
boo  loyol.  It  oooupios  tho  flat  portion  of  tho  Alpino  doprossion 
and  is  aurroundod  by  tho  CARPATHIAN  ALPS,  and  tho  DINARIC  systom* 
None  of  thoso  mountains,  hov/o vor , oxtond  into  tho  country  oxcopt  In 
tho  north  whore  tho  southom  portions  of  tho  SLOVAKIAN  CARPATHIANS 
cross  tho  bordor# 

Tho  only  highlands  in  tho  country  aro  tho  MATRA  MOUNTAINS 
and  tho  BAKONY  FOREST  v/hich  aro  in  roality  mountainous  hillB  with 
hoights  of  3,330  and  2,201  ft#  rospootivoly*  Tho  BAKONY  FOREST  is 
about  55  nilos  long  and  25  rniloa  wido  and  is  an  oxtonsion  of  tho 
ALPS#  It  roachos  across  wostom  HUNGARY  from  tho  ALPS  past  LAKE 
BALATON  to  a juncturo  with  tho  SLOVAKIAN  CARPATHIANS  north  of 
BUDAPEST. 

Iho  BAKONY  FOREST  dividos  HUNGARY  into  two  unequal  sootionsi 
tho  LITTLE  HUNGARIAN  PLAIN  in  tho  northwost  and  tho  GREAT  HUNGARIAN 
PLAIN  or  ALFOLD  in  tho  oast#  Tho  soil  of  both  thoso  sootions  is  an 
alluvial  gray-brown  podzolic  typo# 

Tho  two  most  important  rivors  in  the  country  aro  tho 
DANUBE  and  tho  TISZA,..  Many  minor  streams  noandor  across  tho 

* 

oxtromoly  flat  plain  and  food  oithor  into  tho  TISZA,  tho  DANUBE, 
or  LAKE  BALATON  vrhio’i  alrno  has  noro  than  30  streams  draining  into  it 
Ofton  the  nary  ri  and  itroans  aro  bordered  by  svwvip?  and  narshos# 
LAKE  BALATON  * vhinb  lies  55  nilos  southwest  of  BUDAPEST.  in  tho  larg- 
ost  lako  in  HUN- ARY  boing  aono  47  nilos  long  and  7 to  9 males  broad 
with  a dopth  of  15  to  40  ft.  Minor  stoamor  traffio  is  oarriod  on  tho 
lako# 
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Tho  groator  portion  of  tho  natural  vo gotat ion  oovoring 

tho  Hungarian  plain  is  prairie  gras 8 or  etoppoj  how over,  a groat 

portion  of  tho  land  is  given  over  to  cultivation#  Approx inatoly 

40 $ of  tho  oountry  is  dovotod  to  ooroala,  whoat,  ryo , and  oorn 

* * 

whilo  about  26$  is  pas  turn  go,  hay,  forago,  oto#  This  typo  of  vogota- 
tion  would  offor  vory  littlo  oonooalmont  of  any  kind#  Tho  forostod 
aroa  is  vory  smnllj  only  sono  12$  of  tho  total  land  aroa  bolng 
given  ovor  to  woods#  Tho  majority  of  this  land  is  in  the  hilly 
aroa8|  oonsoquontly,  tho  BAKONY  FOREST  and  tho  MA1RA  MOUNTAINS 
offor  tho  only  largo  aroas  whoro  oonooalnont  nay  bo  hnd0 

Bulgaria#  BULGARIA  is  a land  of  nodoratoly  ruggod  nountains, 
lowland  and  highland  basins,  low  platoaus,  and  a close  notwork  of 
stroans  whioh  in  tho  basins  aro  oonmonly  bordorod  by  swnnpa 0 Tho 
najor  mountain  foaturos  trond  oast-wost  and  form  major  corridorsi 
whilo  tho  minor  foaturos,  suah  as  passos  and  valleys  trend  rou^ily 
north-south  and  fora  noro  oonstrictod  corridors#  Tho  stroans  aro 
oxtronoly  irrogular  in  flow  and  during  drought  aro  oonmonly  fordablo 
oxoopt  in  thoir  lowor  ooursos#  Host  of  tho  southorn  portion  of  tho 
country  is  drninod  into  tho  AEGEAN  by  tho  STRUMA,  MESTA,  and  MARITZA 
systons  whilo  tho  northorn  portion  is  drainod  into  tho  BLACK  SEA 
through  tho  DANUBE  r.y?. t.irs.* 

BULGARIA  iv  -'onv-’n'M  ^tly  divided  into  four  or  3i--wost  bolts 

or  regions  | tho  SOUTHERN  HIGHLAND  REGION,  tho  CENTRAL  DEPRESSION, 

» 

tho  BALKAN  MOUNTAINS , and  tho  DANUBIAN  TABLELANDS  ( takon  from  south  to 
north#  Thoy  will  bo  oonsidorod  horo  in  that  ordor# 


Tho  SOUTHERN  HIGHLAND  REGION  is  tho  southernmost  bolt 
end  oxtonds  from  tho  aouthwostorn  border  to  tho  BLACK  SEA*  Tho 

0 

ranges  of  thoso  mountains , tho  RHODOPES,  trond  oast-southoast  and 

4 4 • 

aro  ohamotorizod  by  gorgos,  stoop  slopos,  roundod  uplands,  and  high 
passosj  as  thoy  pass  to  tho  oast  thoy  booomo  lowor  and  loss  ruggod, 

Tho  northorn  odgo  of  thoso  mountains  is  drainod  by  tho 
HARITZA  which  outs  a shallow  gorgo  across  thorn  near  EDIRNE.  Tho 
southom  odgo  is  drainod  by  tho  STRUMA  and  MESTA  RIVERS  and  tho 
tributarios  of  tho  lowor  MARITZA,  Tho  stroams  which  riso  in  tho 
mountains  aro  torronts  whoso  flow  is  groatly  nffoctod  by  tho  rains 

4 4 

and  molting  snows  of  spring,  tho  drought  of  lato  summer,  and  tho 
autumn  rains, 

Tho  STRUMA  RIVER  has  alroady  boon  discussed  undor  GREECE, 

Tho  MESTA  RIVER  risos  in  tho  RILA  PLAVINA  and  flows  for  tho 
most  part  through  long  gorgos  and  small  basins.  At  NEVROKOP  it 
passos  through  an  oxtonsivo  basin  and  again  ontors  a gorgo.  Roads 
usually  avoid  tho  rivor  booauso  of  tho  oxtronoly  stoop  banks*  Tho 
stroan  is  gonorally  50  to  65  yards  wido,  6 foot  drop.,  and  has  a ourront 
of  four  to  fivo  nilos  por  hour.  In  tho  sunnor  tho  stream  can  bo 
fordod  in  many  plaoos  on  foot, 

Tho  nor\1>o»Ti  part  c.f  tho  CENTRAL  RHODOPE  i?  drainod  to  a 
largo  oxtont  by  stromas  vhlh  flaw  northward  iron  tho  MARITZA, 

Thoso  stroans  flow  through  narrow,  woodod  vnlloys  and  aro  loss 
torrontial  than  tho  south  flowing  stroans,  Ihoir  swift  wators  and 
doop  sidos  nako  than  difficult  to  oross  in  most  plaoos. 
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The  soil  of  tho  SOUTHERN  HIGHLAND  SECTION  of  BULGARIA 
is  mostly  lot  or  it  lo  with  good  intornnl  and  oxtomal  drainage  and 
fairly  good  flotation  oxeopt  after  hoavy  rains# 

North  of  tho  SOUTHERN  HIGHLANDS  is  tho  CENTRAL  DEPRESSION 

REGION  of  BULGARIA*  It  is  a sorios  of  basins  of  varied  siros  and 

< # # 

altitudes#  and#  oast  of  SOFIA#  it  is  almost  pinchod  by  tho  BALKAN 

MOUNTAINS  and  tho  RHODOPES  into  two  soot  ions#  higjh  upland  basins  to 

tho  west  and  low  basins  to  tho  oast* 

This  aroa  is  drainod  largoly  by  tho  MARITZA  systoms*  Its 

higher  wostorn  ond,  howovor#  is  tho  divido  botwoon  tho  ISKER  and 
* \ 

tho  STRUMA  Rivers#  and  its  oastorn  ond  drains  directly  into  tho 

BLACK  SEA*  In  gonoral#  its  stroans  aro  nountain  torronts  noar  thoir 

hcadwators,  but  in  tho  basins#  whore  thoir  courso  is  winding#  thoy 

nay  flood  iho  adjaoont  oountrysidos* 

Tho  uppor  ISKER  risos  as  a olustor  of  nountain  torronts  on 

tho  north  slopo  of  tho  RILA  PLAIN  A*  It  cuts  through  sovoral  gorgos 

boforo  sproading  out  over  tho  flat  oontor  of  tho  SOFIA  basin*  Horo 

it  is  joined  by  tributaries  which  oono  togetho..*  in  tho  narshy  aroa 

north  of  SOFIA*  Fron  tho  capital  oity  tho  stroan  flows  north 

aoross  tho  BALKAN  MOUNTAINS  through  Q doop  winding  gorge  which  providos 

tho  pass  fron  t:  o DANUF3  to  SOFIA.  GonOvally.,  tho  ISKER  is 

shallow#  but  it, 3 aitoinating  gorgos  and  obstao.1  nJco  it  a con- 

13 

sidorablo  barrior# 

Tho  MARITZA  RIVER  has  alroady  boon  disoussod  abovo# 
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The  TUNDZ&A  RIVER  is  fairly  typioal  of  the  northern 

tributaries  of  the  MARITZA*  It  begins  as  a narrow  mountain  torrent 

* * 

in  the  SUB-BALKAN  BASIN  and,  after  turning  south  near  YAMBOL,  has  a 
width  of  35  to  50  yards  and  a depth  of  from  three  to  seven  feet* 

The  depth  inoreases  to  10  to  15  feet  during  the  spring  floods,  but 
during  susmer  drought  the  gravelly  bottom  can  be  crossed  by  oarts  in 
many  places • Near  its  junction  with  the  MARITZA  the  river  outs  through 
a narrow  gorge  for  several  miles* 

North  of  the  CENTRAL  DEGRESSION  rise  the  rounded  ridges  of 
the  BALKAN  MOUNTAINS  j ainoe  the  topography  of  this  range  has  been 
discussed  previously,  only  the  drainage  system  will  be  discussed 
hex's* 

The  drainage  of  the  Balkans  oonsists  mostly  of  the 

hoadwators  of  streams  which  ore  described  in  detail  under  difforont 

* * 

regions*  In  general,  the  southward  flowing  streams  are  mountain 

torrents  whioh  flow  in  gulloya  or  canyons  only  after  thaws  or  rains 

on  the  mountains*  The  northward  flowing  streams  arc  perennial  and 

oonvergo  to  feod  the  streams  of  the  DANUBE  plate  at*  In  the  EASTERN 

BALKANS  the  poronnial  southern  branoh  of  the  KAMCHIYA  rises  in  the 

* 

ooxxber  of  the  mountains*  This  river  flows  througi  a tortuous  and, 
in  plaoes,  constricted  valley  as  it  outs  across  the  northern  edge 
of  the  BALKANS* 

The  BALKAN  MOUNTAINS  descend  gradually  to  the  DANUBIAN 
TABLELANDS,  partly  a plateau  and  partly  a hilly  area,  whioh  extend 
northward  and  eastward  to  end  abruptly  in  oliffs  along  the  DANUBE 


RIVER  and  tho  BUCK  SEA. 

* 

Iho  rivers  which  orosa  tho  platoau  are  fed  by  streams, 
usually  torrents,  rising  on  tho  .platoau  and  streams,  rising  in  tho 
BALKANS,  usually  perennial.  In  most  oasos  tho  streams  are  winding 
and  ontronchod  and  booomo  more  dooply  entrenched  downstream.  Tho 
oast  banks  aro  normally  high  and  stoop  and  undor-cut  whilo  tho  wost 
banks  aro  usually  low  and  flat  and  bordorod  by  marshy  sodimonts. 

Most  of  tho  streams  flood  in  Hay  and  at  that,  time  chango  thoir  ooursos 
and  form  now  ohonnols  and  islands.  Tho  principlo  rivors  of  tho  rogion 
aro  doscribod  bo  low  from  wost  to  oast. 

Tho  LQIi  RIVER  risos  in  tho  WESTERN  BALKANS  and  dosconds 
rapidly  northoastward.  Upon  roaohing  tho  platoau  it  turns  oastward 
and  flows  through  a wido  marshy  valley.  It  1b  usually  fordablo. 

Iho  OGSTA  RIVER  risos  noar  BERKOVITSA.  In  its  hoadwaters 
it  is  a torront,  but  downstream  it  flows  into  an  opon  valley  2 to 
2^- milos  wido.  Tho  stroam  is  vory  shallow. 

Tho  UPPER  ISKER  RIVER  has  alroady  boon  discus  sod  j however. 

tho  lowor  rivor  has  a dopth  of  5 to  6^  foot  and  is  fordablo  only  at 

* 

KARLUKOVO,  CHUMAKOUTSI,  KOINARE,  and  MAKHUTA. 

Iho  VIT  RIVER  winds  through  a stoop  sidod  narrow  vnlloy  to 

GLOZHEREj  thoroaftor  its  oourso  altornntos  botwoon  narrow  marshy 

valloys  and  constrictions.  It  is  fordablo  in  many  plaoos  and 

14 

almost  orvorywhoro  by  horso  mountod  troops. 

Tho  OSMA  RIVER  is  an  oxtromoly  tortuous  stroam  whioh  flaws 
northward,  outting  aoross  numorous  ridgos  of  oast-wost  tronding  hills. 
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Near  LOVECE  tho  stream  winds  through  a narrow  dofilo  and  thon  turns 

northoast#  Its  oourao  to  tho  DANUBE  ia  a groat  bond  northeast  thon 

* 

northwost  through  a marshy#  two  milo  wido  valloy  oyorlookod  on  "tho 
oast  by  oliffs#  Tho  stronm  ia  too  doop  for  fording  and  roprosonte  a 
oorsidorablo  military  obstnolo#^ 

Tho  YAN3RA  risos  noar  SHIPKA  PASS,  then  flows  through  narrow 
vnlloy  to  TARNOVA  north  of  which  it  outs  through  a dofilo#  Boyond 
this  it  antors  a wido  vnlloy  into  which  flow  tributarios  with  wido 
valleys  from  tho  oast  and  west*  Tho  YANTRA  YALIEY  is  modoratoly 
wido  and  woll  drainod  to  BELA,  north  of  which  it  is  low  and  subjoot 
to  flooding#  Tho  lowor  rivor  is  55  to  75  yards  wido  and  6 to  13 

16 

foot  doop#  Evorywhora  bolow  TARNOVO  it  is  a good  dofonsivo  lino# 

Tho  BANISKI  LCSJ  RIVER  is  formod  "by  sovcral  winding  stroams 
flowing  in  narrow  valloys#  Thoso  stroams  aro  adjoinod  by  limestone 
oliffs  and  thoroforo  afford  bottor  dofonsivo  linos  than  thoir 
shallow  depths  would  suggost# 

Tho  KAKCHIA  and  FROVADISKA  r Ivors  moandor  oastward  to  tho 
BLACK  SEA  through  marshy  troughs#  ono  to  two  milos  wido#  Tho 
adjaoorrt  hills  aro  not  gonorally  stoop,  and  tho  marshos  aro  dis- 
continuous, honco  thoso  valloys  afford  only  modoratoly  strong 
17 

dofonso  linos# 

With  tho  oxooption  of  tho  SOUTHERN  HIGHLAND,  BULGARIA 
is  oovorod  with  gray-brown  podzolic  soils j thoso  soils  have 
oxoollont  drninngo  and  within  a fow  hours  aftor  rain  should  offor 
good  going# 
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Romania • Physically  ROMANIA  prosonts  two  dofinito  aspootsi  1 
tho  CARPATHIAN  or  HIGHLAND  REGIONS,  ruggod,  damp,  and  thiokly  woodod, 
and  tho  DANUABIAN  or  LOWLANDS,  flat  or  slightly  undulating,  low 
(only  700  foot  or  loss  abovo  soa  lovol)  and  arid. 

Tho  main  topographical  foaturo  of  tho  Highlands  is  tho 
CARPATHIAN  MOUNTAINS  which  mako  a groat  curve  through  tho  heart  of 

» 4 

ROMANIA.  Insido  tho  curvo  lioa  tho  TRANSYLVANIAN  BASIN  whioh,  liko 
tho  HUNGARIAN  plain  (ALFOLD)  , is  an  old  son  basin  filled  with  rivor 
deposits*  Unliko  tho  ALFOLD,  howovur,  TRANSYLVANIA  has  boon  up- 
liftod  and  out  up  by  running  vmtor  so  that  it  is  high  and  hilly. 
Blocking  tho  wo  stern  sido  of  tho  basin  and  so  para  ting  it  from  tho 
Hungarian  plain  nro  tho  BIHAI  MOUNTAINS,  a complex  and  ruggod  aroa# 

Two  fairly  largo  rivers  drain  tho  TRAN  SYLVAN IAN  MS IN  proporj 
thoy  nro  tho.MURESUL  and  tho  SOMESUL.  Both  flow  gonornlly  wost  foming 
an  obstaclo  to  north— south  oporations  and  ompty  into  tho  TISZA  RIVER 
in  HUNGARY. 

Tho  hoavily  forostod  mountain  aroas  mako  up  approximately 

4 

25^  of  tho  land  aroa  of  ROMANIA,  tut  within  tho  Basin  much  of  tho 
land  is  undor  cultivation. 

Tho  aroa  botwoon  tho  CARPATHL1N  and  BALKAN  MOUNTAINS  rosomblos 
tho  plains  of  the  P0  in  NORTHERN  ITALY  in  that  it  was  tho  gulf  of  a 
soa  and  has  boon  ontiroly  fillod  up  by  rivor  doposits.  Tho  northern 
portion  is  out  up  into  a hilly  piodmont*  Tho  plain  itsolf  lies  150 

' 4 

foot  abovo  soa  lovol,  and  Tho  DANUBE  and  its  many  branchos,  tho  JIU, 
OLTUL,  VEDEA,  ARGIS,  DAMBOVIIA,  and  IALOMITA  rivors,  oooupy  broad 
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valloys  out  bo  loir  tho  gonoral  lovol#  Tho  tributaries  flowing 
go  no  rally  south  from  tho  TRANSYLVANIAN  ALPS  aro  important 
obstaclos  to  oast-wost  movoraont* 

South  of  tho  mouth  of  tho  DANUBE  lies  tho  DOBRUJA*  In  its 
no rt horn  portion  it  prosonts  a ploasont  and  not  vory  high  mountain 
systam  whilo  in  tho  south  it  is  a monotonous  plain  having  stoppo 

• « 4 

vegetation#  Tho  soil  is  vory  fortilo  and  mostly  alluvial*  howovor, 
muoh  of  tho  aroa  is  dosolato  booauso  of  tho  gonoral  look  of  springs 
and  irolls* 

Furthor  north  in  tho  lowlands  and  on  tho  oastorn  sido  of 

tho  CARPATHIANS  is  tho  liOLDAVL’li  platoau*  Its  rivors,  tho  SERE1H 
* 

and  PRUT,  flow  toward  tho  DANUBE  in  broad  vnlloys  as  tho  platoau 
slopos  to  tho  south*  - 

In  tho  oxtromo  northwostorn  comor  of  tho  MOLDAVIAN  PLATEAU 

* 

is  tho  small  province  of  BOKOVUTA,  a hilly  aroa  nado  up  principally 
of  tho  foothills  of  tho  northorn  CARPATHIANS*  Approximately  43^  of 
its  aroa  is  oovorod  with  hoavy  woods* 

Tho  majority  of  ROMANIA  is  oovorod  with  alluvial  and  gray** 
brovm  podzolic  soils j tho  natural  vogotation  in  tho  lowlands  i3 
stoppo  grass  whilo  in  tho  highlands  gross  and  ooniforous  and  doeiduous 
forosts  cover  tho  hills. 
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CHAPTER  4 


clbjatA 

Climate  is  a deoiding  faotor  to  bs  oonaidared  for  military 
operations  in  any  area*  The  study  area  is  in  the  oool -temperate 
zone*  although  represented  by  wide  temperature  variations*  The 

Russian  winters  were  an  obstacle  whioh  defied  and  broke  Napoleon's 

« « 

oampaign,  as  well  as  stopping  Hitler's  armies*  Conversely*  free sing 
of  rivers  enabled  the  hardy  Russians  to  oonduot  Aajor  winter  oper- 
ations in  World  War  II*  where  million  man  annies  advanced  as  mu  oh 
as  300  miles  in  50  to  60  days*  Winter  winds  of  near  gale  foroe  in 
Southern  Russia  affeots  observation  and  aoeuraoy  of  supporting 
weapons*  Rains  swell  the  numerous  rivers*  lakes  and  marshes  in 
spring  and  fall  and  restrict  mobility  and  capability  for  deep 
penetrations*  This  study  presents  an  overall  picture  of  climatic 
factors  as  they  exist  in  average  conditions  over  a long- period 
of  time* 

13 

Definition  of  Climatio  Areas 

The  types  of  olimate  are  classed  into  six  major  types  by 
areas*  combining  the  temperature  and  preoipitation  characteristics* 
As  is  normal  for  most  areas  of  the  world,  the  olimatioal  faotors  of 
these  areas  are  governed  by  their  proximity  to  bodies  of  water  and 
altitudes*  The  six  areas  are*  Mediterranean;  Humid  Continental 
long  summer  phasej  Humid  Continental  short  suntnor  phase;  Middle 

latitude  dry  steppe;  Middle  latitude  dry  dosort;  and  undifforontiatod 
mountains* 
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Mediterranean  type  ollmate  inoludoa  tho  ADRIATIC  SEA 

bolt  of  about  50  miles  wide  in  YUGOSLOVIA,  all  of  ALBANIA*  GREECE, 

EUROPEAN  TURKEY,  and  a bolt  about  50  milos  tfide  along  Turkey** 

« 

coast  reaching  from  tho  BLACK  SEA  to  LEBANON  on  the  MEDITERRANEAN 
SEA. 

This  typo  olimnto  is  typifiod  by  bountiful  sunshino  through- 
out tho  year.  Summers  aro  hot  and  dry  oxoopt  on  tho  northom  coasts 
of  TURKEY  whoro  summors  aro  sultry  and  damp,  rrintors  aro  rainy  and 
mild.  Exoopt  for  thundor storms  at  long  intorvals,  summors  aro  rain- 
loss  and  monotonously  hot  and  sunny.  Tonporaturos  may  oxoood  100 
dogroos  fahronhoit  and  tho  sumnor  hoat  is  weakening  to  onduranoo. 
Most  stroams  aro  at  low  wator  stago  during  summor,  oxcopt  whon 
mountain  cloud  bursts  occur.  With  the  ooming  of  cool  wonthor  and 
autumn  rains,  tho  oountiysido  again  bocomos  groon  and  romains  so 
throughout  tho  wintor.  Cyolonio  storms  from  tho  wost  occur,  so mo- 
timos  with  disastrous  results.  Cold  dry  winds  may  impodo  opera- 
tions by  oausing  personal  disoomforts.  Thoro  aro  v/ido  variations 
in  rainfall  from  year  to  year  and  droughts  arc  a sorious  mononoo. 

Tho  Humid  Continental  long  summer  phaso  aroa  includos 

tho  inland  aroas  of  YUGOSLOVTA,  all  of  BULGARIA,  HUNGARY,  and 

* 

ROMANIA,  oxoopt  tho  CARPATHIAN  MOUNTAINS.  This  region  is  gono rally 
charaotorisod  by  oxtromo s in  tomporaturos  and  rainfall.  Tho 
dominating  faotor  of  both  aro  mountain  aroas  whioh  aro  subjoot  to 
flash  floods  in  summor  seasons.  Areas  ncarost  tho  ADRIATIC  SEA 
raooivo  up  to  60  inchos  r.munl  prooipitation,  mostly  rain  during 
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spring  and  autumn*  Although  tho  winter  is  short,  oxtromoly  low 
temperaturos  aro  oonmon*  Wintor  frootos  aro  sufficient  to  stop 

navigation  on  tho  DANUBE  RIVER  for  varying  longths  of  tfcao  oaoh 

* 

wintor* 

Tho  Humid  Continental  short  summer  phase  aroa  is  tho  study 
aroa  of  SOUIH  EUROPEAN  RUSSIA  north  of  tho  ODESSA-KHARKOV-SARATOV 
lino*  Elis  aroa  is  oharaotorisod  by  long  wintor  froosos,  and  a 

4 

short  stunner  soason*  Wintor  snows  prosont  nobility  impodimonts, 
whoroas  tho  froson  soil  onhancos  cross-country  nobility  in  tho  ab- 
sonoo  of  snow*  Tho  short  dry  suntnor  botwocn  tho  spring  thaws  and 
autumn  rains  is  tho  nost  opportune  soason  for  nilitary  operations* 

Tho  Mlddlo  Latitudo  Dry  Stoppo  Aroa  inoludos  tho so  aroas  of 
RUSSIA  south  of  tho  ODESSA-KHARKOV-SARATOV  lino*  This  aroa  is 

4 4 

typifiod  by  tho  lowor  DNEPR,  DON,  and  VOLGA  RIVER  valleys,  and  tho 
hi$i  platoau  aroas  of  TURKEY*  Duo  to  land  mass  locations,  and  pro- 
vailing  Winds,  two  variod  aroas  of  difforont  altitudes  fall  into 
tho  sano  tanporaturo  and  rainfall  classification, 

4 

Althou^i  tho  Russian  portion  of  this  aroa  has  largo  rivors, 
and  also  bordors  tho  BLACK  SEA,  tho  annual  prooipitation  only  avoragos 
10  to  20  inohos  oach  yoar,  Eils  is  mainly  duo  to  prevailing  winds 

from  tho  northwost  having  dopositod  thoir  noisturo  in  aroas  furthor 

\ 

north*  Tho  prooipitation  is  about  oqually  dividod  botwoon  wintor 
sn ow  and  rains  of  spring  and  autumn,  Higjh  winds  prevailing  tho  yoar 
round  oauso  drifting  snows  in  wirrfcor  and  dehydration  during  tho  dry 
sumnor  months* 
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The  Humid  Continental  Short  Sumner 


Baghdad#' 


Tho  Mlddlo  Latitudo  Dry  Dosort  roprosonts  low  rainfall  aroas 
with  variod  tonporaturos,  varying. duo  to  land  olovations*  Thoso 
aroas  inoludo  Russian  aroas  bordoring  tho  oastorn  ehoro  of  tho 
CASPIAN  SEA  and  high  platoaus  in  IRAN*  In  both  casos  summers  aro 
oxtromoly  hot  and  dry*  Wator  scarcity  and  hont  oxhaustion  aro 
sorious  operational  problons*  Glaro  and  hoat  aro  spocial  problems* 
Tho  sparso  vogotntion  v/hioh  oxists  is  parchod,  as  stroans  dry  up 
during  tho  summer  and  vision  is  inpairod  by  mirages*  Most  of  tho 
noagor  prooipitntion  occurs  in  wintor* 

Tho  Undifforontiatod  Mountain  areas  includo  tho  CAUCASUS  and 
CARPATHIAN  MOUNTAINS*  Exposure  to  winds  and  low  tonporaturos  aa 
wo 11  as  tho  high  altitudes  causo  an  approciablo  loss  of  troop  and 
ncohonioal  onorgy  and  officionoy*  Thoro  is  an  almost  ondloss 
varioty  of  looal  clinatos  in  mountain  regions*  Tho  mountain 
clinntos  aro  charactorizod  by  lowor  tonporaturos  than  thoso  of  tho 
adjacont  lowlands,  groator  and  noro  froquont  thundor  storms  in 
summer  and  noro  snow  in  winter*  In  many  placos  noro  than  100  inchoa 
of  prooipitation  falls  annually*  Tho  ground  may  be  frozon  for  most 
of  tho  lato  fall,  winter,  and  oarly  -spring*  In  tho  CAUCASUS 
MOUNTAINS  tho  snow  line  lios  at  heights  of  about  8,000  foot,  and 
variations  dopond  on  tho  annual  sovority  of  wintor  and  configura- 
tion of  the  mountain  chain  itsolf*  Visibility  is  roducod  by 
froquont  and  ofton  prolongod  prooipitation*  In  summer  tonpora- 
turos aro  noro  modorato  although  protoctod  -vnlloys  nay  bo  hot* 

Tho  diurnal  temperature  variation  is  groat*  Frost  is  possiblo 
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at  night  ovon  in  tho  wnmost  months#  Tho  highost  slopos  nay  ho 
snow-oovorod  throughout  tho  yoar,  hut  most  passos  and  roads  aro 
froo  of  snow  and  ioo  for  a fow  nonths# 

i 

A Sub-tropical  Aro  a at  tho  wostorn  haso  of  tho  CAUCASUS 
MOUNTAINS  on  tho  RUSSO-TURKISH  hordor  prosowts  an  opposito  oxtrono 
to  tho  mountain  aroas#  Tho  rainfall  avoragos  up  to  80  inchos  oaoh 
yoar,  and  tho  tojnporaturo  soldon  goos  bolaw  60  dogroos,  being  fairly 
oonstant  throughout  tho  yoar# 

12  3 

South  Europoan  Russia  * * 

Russian  olinato  is  uniquo  in  that  it  would  ho  of  a nnturo 

approaching  arctic  ooldnoss,  wore  it  not  for  tho  fact  that  no 

major  mountain  barriors  oxist  on  Russin*s  North  Europoan  borders# 

* • 

As  it  is,  tho  warn  Atlantic  Ocoan  winds,  which  produco  tho 
offorvesoont  continental  c lima to  of  EUROPE,  also  swoop  as  far 
inland  as  MOSCOW,  This  causos  most  of  CENTRAL  RUSSIA,  fron 
LENINGRAD  south  to  KIEV,  to  have  tho  continental  typo  olinato 
with  tonporaturos  ranging  fron  14  dagroos  in  wintor  to  an 
avorago  of  66  dogroos  Fohronhoit  in  sumor#  Tho  wintors  aro 
quito  cold  duo  to  tho  humidity  and  high  winds,  often  of  galo 
foroo  whioh  lash  across  tho  low  rolling  plains#  Wintors  aro 
charactorizod  by  oyolonic  storms  with  froquonfc  changos  of  woathor# 
Poriods  of  slow  rainfall  or  drizzle  nay  porsist  for  many  days# 

Thoro  is  also  nuoh  snowfall,  and  duo  to  tho  high  humidity  and  oold 
winds  ooning  fron  tho  Atlantic,  groat  frost  ponotration  oxists# 
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Of  ton  tho  snow  nay  bo  blown  by  tho  sovoro  galos,  thus  loaving 
baro  ground  and  doop  drifts*  Frosts  ponotrato  to  dopths  of  throo 
foot  or  moro,  and  loavo  tho  ground  hard  and  favorablo  for  arnorod 
manouvor*  Whan  tho  thaw  oonos  in  tho  spring,  soil  surfaoos  booorio 
a soa  of  niro  and  in  nany  plaoos  motorizod  novcnont  is  alnost 
inpossiblo  fron  Maroh  until  May#  Annual  prooipitation  rarios  fron 
20  to  40  inches  in  nost  of  tho  ar<?a# 

c n 

On  tho  border  of  ROMANIA  * tho  avorago  wintor  tonporaturo 
is  33  dogroos  Fahronhoit  and  gots  progrossivoly  coldor  to  tho  north 
and  northeast,  until  at  tho  URAL  MOUNTAINS  it  avoragos  10  dogroos* 

On  tho  oast  sido  of  tho  URALS  tho  tonporaturo  drops  to  -15  dogroos* 
This  typifies  tho  offoot  of  a mountain  barrior  as  to  its  offoot  on 
tanporaturos  within  a short  distanoo*  It  night  bo  noted  that  tho 
Russian  wintors  north  of  an  oast^ost  lino  through  LENINGRAD  aro 
arctio  in  naturo# 

South  of  tho  0DESSA-ELU1K0V-SARA.T0V  lino  tho  dry  stoppo 
clinato  of  RUSSIA  exists  ovor  tho  broad  rolling  plains,  which  is 
noro  favorablo  for  amorod  operations*  Hov/ovor,  tho  wintor  woathor 
was  a dotornining  factor  in  stopping  tho  Goman  Amyfs  offonsivo  at 
STALINGRAD*  Tho  sky  is  oloudod  on  an  annual  avorago  of  fifty  por- 
cont  of  tho  days*  Rainfall  is  botwoon  10  and  20  inchos  in  nost  of 
tho  rogion  wost  of  tho  CASPIAN  SEA  and  loss  than  10  inchos  oast  of 
it*  Wintor  tonporaturos  fall  to  15  dogroos,  and  tho  rivors  aro 
frozon  loss  than  four  months,  as  oonpared  with  fivo  to  sovon  months 
of  froozo  in  tho  northom  aroas*  Tho  DNEPR  RIVER  bo  lew  DNEPROPETROVSK 
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is  froson  on  avorago  of  90  days  oaoh  yoar,  and  tho  northoast  portion 
of  tho  SEA  OP  AZOV  roquiros  ico  hroakors  for  at  loast  100  days  oaoh 
yoar*  Winds  aro  fran  tho  oast-northoast  in  tho  sunnor  and  wost- 
northwost  in  winter# 

Tho  CAUCASUS  MOUNTAINS  havo  a mountain  typo  olinnto, 
conplotoly  soparato  and  distinct  from  tho  romaindor  of  RUSSIA,  Horo, 
tho  sumr.ors  aro  oool  and  tho  v/intors  aro  extronoly  oold-.  Sixty  to 
80  inohos  of  annual  prooipitation  falls  in  tho  WESTERN  CAUCASUS 
and  on  tho  highor  slopos.  In  tho  oontral  rogion  and  for  100  milos 
north  and  50  milos  south  of  tho  main  rango  20  to  40  inches  falls 
annually.  In  tho  oastom  nroa  10  to  20  inchos  falls  and  in  tho 
BAKU  aroa  loss  than  10  inchos  annual  rainfall  is  rooordod.  Hoay- 
lost  prooipitation  conos  in  wintor  and  is  mainly  in  tho  form  of 
snow#  Movomont  through  tho  oxtrono ly  narrow  passes  is  practioally 
impossible  in  wintor  and  vory  difficult  at  othor  t ino a , 

Balkan  Aroa 

In  gonoral  tho  olirnto  of  tho  BALKAN  PENINSULA  is  ono  of 
mild  v/intors  without  much  snow,  nodorato  sunnors,  damp  air,  littlo 
sunshino,  and  with  prooipitation  throughout  tho  yoar,  Moisturo  is 
tho  primary  factor  influencing  ground  operations,  sunnor  boing  tho 
host  soason  for  ground  novonont,  With  tho  oxooption  of  tho 
CARPATHIAN  MOUNTAINS,  whoro  a mountain  typo  olinnto  oxists, 

ROMANIA,  HUNGARY,  BULGARIA,  and  inland  YUGOSLOVIA  havo  a contin- 
ental typo  olinato  with  a long  sunnor  phaso  in  almost  all  of  thoso  ' 
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aroao*  GREECE,  ALBANIA,  EUROPEAN  TURKEY',  and  a ooaatal  strip  of 
YUGOSLOVIA  aro  in  tho  Moditorranoan  typo  olinnto* 

HUNGARY  has  a olinato  oonducivo  to  agricultural  pursuits* 

In  tho  wo s torn  ono -fourth  of  HUNGARY  thoro  is  fron  40  to  60  inchoa 
of  annual  prooipitntion,  principally  rain,  and  fron  20  to  40 
inchos  in  tho  romnindcr  of  tho  country*  Most  of  tho  rain  falls  in 
May  and  Juno*  Tho  sunnors  arc  hot  with  tonporaturos  in  tho  80* s and 
wintors  aro  nild  with  an  avorago  of  about  32  dogroos*  High  sucnor 
tonporaturos  and  a long  autunn  oroatos  a favorable  operational 
soason*  Tho  skies  nro  oloudy  about  50  pcrcont  of  tho  tine. 

YUGOSLAVIA,  has  two  distinot  clinatic  typos,  a Moditorrnn- 
oan  typo  on  tho  ADRIATIC  SEA  oonst,  tho  ronaindor  being  tho  sano  as 
hor  noi^iboring  oountrios*  Along  tho  coast  60  to  80  inches  of  rain 
falls  annually,  and  tonporaturos  rnngo  fron  a nild  45  dogroos  in 
wintor  to  hot  sunnors  of  96  dogprooB*  In  tho  oa3torn  aroas  temper- 
atures rango  fron  32  to  68  dogroos,  and  procipitation  is  fron  40 
to  60  inchoa  oach  yoar*  Ono  oxoeption  is  in  the  high  nountains  of 
HERCEGOVINA  and  MONTENEGRO,  whoro  a 3 nuch  as  200  inchos  of  pro- 
oipitation  oocurs,  and  tonporaturos  rango  fron  50  dogroos  in 
sunnor  to  woll  bolow  froozing  in  tho  wintor  nonths*  Rainfall 
is  honviost  in  YUGOSLOVIA  dur ing  tho  Octobor  to  January 

soason*  Cloud  covor  occurs  40  porcont  of  tho  tino* 

4 

ALBANIA  has  a clinato  similar  to  tho  coast  of  YUGOSLOVIA* 
Annual  prooipitntion  avoragos  40  to  60  inchos,  and  tonporaturos 
rango  fron  32  to  68  dogroos  tho  yoar  around* 
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BULGARIA  and  ROMANIA^"*  ^ nro  for  tho  nost  part  identical 

■>”  ■'■■  ■ ■ ~ 

in  naturo,  having  a oontinontnl  long  sunnor  phase  clinato*  Pro- 

* 

cipitation  rangos  fron  20  to  40  inches,  and  tonporaturos  vary  fron 
32  to  68  dogroos  with  two  oxo  opt  ions , tho  CARPATHIAN  MOUNTAINS  and 
a snail  area  in  tho  RHODOPE  MOUNTAINS  of  southom  BULGARIA*  Tho 
tonporaturos  in  thoso  nountains  rango  fron  50  dogroos  in  tho 
stwnor  to  32  dogroos  and  bo  low  in  winter*  Tho  CARPATHIAN  MOUNTAINS 
havo  a conplotoly  nountain  typo  olinato,  with  sno w covorod  surrciits 
for  about  sovon  nonths  of  tho  yoar#  Rainfall  is  hoaviost  during 
tho  sunnor  nonths* 

GREECE  has  a Hoditorranoan  clinato  with  tonporaturos  of 
90  dogroos  in  sunnor  and  averages  of  45  dogroos  in  wintor*  Prooip- 
itation  is  20  to  40  inchos  annually*  Extronos  occur  in  tho 
southom  nrovinco  of  MO  RE  A,  whoro  tonporaturos  rango  up  to  100 
dogroos  and  noro,  and  a soant  10  to  20  inchos  of  annual  rainfall 
is  oonnon*  Tho  northwest  am  aroa  has  a tonporaturo  rango  fron 
32  to  68  dogroos,  and  has  40  to  60  inchos  of  rainfall  oach  yoar* 
IfVinds  arc  principally  fron  tho  north  in  sunnor  and  northwest  in 
wintor*  In  tho  ATHENS  aroa  tho  winds  fron  ovor  tho  nountains 
bring  oool  air  whioh  nnkos  tho  sunnor  wore  confortnblo, 

Turkov  and  Hoar  East 

TURXEY*S  clinato  is  influoncod  by  two  principal  factors; 
tho  warn  naturo  of  tho  BLACK  and  I 'ED  I TERR  Aj  !EAN  SEAS  which  bound 
two^thirds  of  the  nation,  and  tho  olovation  of  tho  ANATOLIAN 
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PLATEAU.  Tho  latter  risos  stooply  from  tho  coastal  plains  to  oono 

undos*  oxposuro  to  dry  Modit^rranoan  winds  and  thus  is  loft  with  a 

dry  dtoppo  olinato  of  from  10  to  20  inohos  of  rainfall  annually* 

A torrain  analysis  will  show  that  tho  primary  influonoing  oauso  for 

tho  oloso  incidonoo  of  tho  prooipitation  and  tonporaturo  linos  is 

duo  to  tho  sharp  nnnnor  in  which  tho  ANATOLIAN  PLATEAU  risos  from 

tho  Turkish  coastal  plains# 

Twonfcy  to  40  inchos  of  prooipitation  fall  on  tho  north 

coastal  plain,  and  10  to  20  inches  on  tho  ANATOLL'JJ  PLATEAU* 

Wostom  TURKEY  has  hot  sunnors  averaging  74  dogroos,  and  oool 

wintors  avoraging  43  dogroos*  Tho  oastom  rogions  havo  hot 

sumors  of  67  dogroos  and  oold  wintors  of  21  dogroos.  KARS  in 

northoast  TURKEY  has  tonpornturos  ranging  from  10  dogrooB  in  wintor 

to  64  dogroos  in  summer.  Low  rainfall,  few  strocins,  high  olo- 

rations,  and  warn  winds  blowing  from  tho  northeast  out  of  tho 

Russian  land  mass  across  tho  still  warrior  BLACK  SEA  nako  sunnor 

oporat ions  difficult  duo  to  tho  lioat,  dust,  and  lack  of  water* 

Tho  wost  and  southwost  ooastal  areas  have  a distinct  wintor 

rainy  3oason  and  a dry  sunr.ior  soason*  Cloudy  skies  and  hoavy 

showors  that  yiold  nodorato  amounts  of  rainfall  aro  oormon  in 

Hovonbor  and  Doconbor,  but  thoro  aro  cloudloss  poriods*  Snowfall 

not  unoomrion  along  tho  coast  at  soa  lovol,  howovor,  is  not  long 

lasting#  Sunnors  aro  long,  vory  hot,  and  almost  rninloss  and  cloud- 

* * 

loss#  During  this  soason  of  drought,  snail  stroans  bocono  dry, 
vo got at ion  withors,  and  tho  soil  bocono s dusty. 
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Air  operations  nro  rarely  hnnporod,  but  tho  best  soason  is 
fron  April  through  Ootabor*  Son  and  woathor  favor  May  to  Septonbor 
nnphibious  landing  oporations# 

Inland  fron  tho  south  and  west  oonsts,  w inters  aro  oold  and 
tonporaturos  aro  sonotinos  bolaw  freezing  for  sovoral  days  at  a tine# 
Winter  prooipitation  is  usually  snow,  and  is  heavy  at  tines*  Do- 
conbor  is  tho  cloudiost  no  nth*  Fog  is  nost  froquont  in  wintor*  In 
tho  intorior*  sumors  aro  hot  and  tonporaturos  froquont ly  aacoood 
100  dogroos*  Woll  distributed  prooipitation  nvorngos  15  to  30 
inohos  annually*  Maxinun  rainfall  occurs  in  May  or  Juno  in  short 
haavy  showors. whioh  enuso  destructive  floods  and  nuddy  grounds , 

0 

howovor,  rapid  evaporation  causos  tho  ground  to  dry  quickly# 

An  unusual  area  as  to  olinnto  is  tho  EtABZON-KARS,  TURKEY 
and  AHIALTSIKH-POTI  Russian  trianglo , whoro  a sub-tropioal  olinato 
oocurs*  Eiia  is  unique  in  that  to  the  west  of  this  aroa  lios  tho 
Uoditorranoan  olinato,  to  tho  south  a 3toppc  clinnto  and  to  -tho 

* 0 

north,  tho  CAUCASUS  MOUNTAINS,  with  a dofinito  nountain  olinato* 
Furthornoro,  it  lios  abovo  tho  40th  pnrallol,  which  also  pnssos  through 
tho  vioinity  of  Indianapolis,  Indiana,  and  is  far  fron  boing  a sub- 
tropioal  aroa* 

Considering  tho  gonoral  aspocts  of  tho  olinnto  in  tho  study 
aroa  as  it  af foots  arnorod  operations,  it  appoars  that  tho  favomblo 

/ 

soason  for  bost  novonont  is  during  sunnor  nonths*  Ihon  wintor  conos, 
tho  problon  of  oporating  in  oold  woathor  will  bo  oraphnsizod*  In 
sono  aroas  operations  will  bo  sinilar  to  dosort  operations# 
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Air  operations  aro  mroly  honporod,  but  tho  boat  soason  ia 
fron  April  through  Ootobor#  Soa  and  woathor  favor  May  to  Soptonbor 
anphibious  landing  operations* 

Inland  fron  tho  south  and  wost  oonsts,  wintors  aro  cold  and 
tonporaturoa  aro  sonotinosi  bolow  froozing  for  sovoral  days  at  a tino# 
Winter  prooipitation  is  usually  snow,  and  is  honvy  at  tines#  Do- 
conbor  is  tho  cloudiost  no  nth#  Fog  ia  nost  froquont  in  wintor#  In 
tho  intorior,  sunnors  aro  hot  and  tonporaturoa  froquontly  oxoood 
1CX)  dogrooa#  Wo 11  distributed  prooipitation  avoragos  15  to  30 
inohos  annually#  Maxinun  rainfall  ocours  in  May  or  Juno  in  short 

4 

hoavy  shoiwors  whioh  oauso  dostructivo  floods  and  nuddy  grounds* 

* • 

hov/ovor,  rapid  evaporation  oauso s tho  ground  to  dry  quickly# 

An  unusual  nroa  as  to  olinnto  is  tho  TRABZON-KARS  , TURKEY 
and  AKHALTSIKH-POTI  Russian  trianglo,  whoro  a sub-tropical  olinato 
occurs#  Hiia  is  uniquo  in  that  to  tho  west  of  this  cron  lios  tho 
Moditorronoan  olinato,  to  tho  south  a stoppo  clinato  and  to  tho 

4 4 • 

north,  tho  CAUCASUS  MOUNTAINS,  with  a dofinito  nountnin  clinato# 
Furthomoro,  it  lios  above  tho  40th  parallol,  which  also  passos  through 
tho  vioinlty  of  Indianapolis,  Indiana,  and  is  far  from  boing  a sub- 
tropical aron# 

Considering  tho  gonoral  aspoots  of  tho  olinnto  in  tho  study 
aroa  as  it  nf foots  amorod  operations,  it  appoars  that  tho  favornblo 
soason  for  bost  novonont  is  during  sunner  months#  Whon  wintor  conos, 
tho  problon  of  oporating  in  cold  woathor  will  bo  onphasisod#  In 
sono  aroas  operations  will  bo  similar  to  dosort  operations. 
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NOTES  FOR  CHAPTER  4 


^Intollifionoo  Roviow  184,  Sopt  51-DA#  Military  Goography 
of  Europo'  and  -bho  tfS357  C linnto , 

4 

Wookly  Intoll igonco  Roviow  95#  Clinato  of  tho  USSR* 

5 

JANIS  24#  Military  Goography  of  tho  USSR,  Cllnato  and 

VTaathor* 

*44 

4 

ON  1-116#  Balkans $ Albania#  Clinato,  Gonoral  Characteristics 

p 39* 

. 4 

5 

Tho  Clinatos  of  tho  Continents,  TT * G*  Kondraw,  Woathor, 

winds-pp  232,  tonporaturos  and  rainf alT-pps  254  and  298* 

. * 

*6 

Clinato logy,  A*  Austin'liillor # Cool-tonporato  clinato,  pps 
199-200;  cToudinoss,  pp  22;  and,  winds  pps  29  and  30* 

7 

VToathor  Around  tho  We  rid,  Ivan  Ray  Tannohill#  tonporaturos 
pps  79  to  81* 

g 

Atlas  of  World  Maps,  Hq*,  Amy  Sorvico  Foroos,  Clinato— 
Groooo , ‘Albania , Yugo slavin , and  Bulgaria;  tonporaturos  pps  270 
and  271* 

« «•  s 

*g 

Europo # Valkonburg  and  Huntington,  Clinato  of  Hungary# 
ato  pps  $2i  and  528* 

4 4 • 

^ Atlas  of  tho  World,  Rand-Uclla  1 ly # 1946,  Rainfall  pps  269 
and  270# 

^ JAN IS  38,  Chaptor  II,  Clinato,  Soasonal  Changes,  Bulgaria 

pp  H, 

^•%!noyclopodia  Anorloana,  Vol*  23,  pp  765,  Clinato  Rumania* 

13  . * 

Ffcff  Encyclopedia,  Unicorn  Pross  1950,  Clinato  (i*o#  of  tho 

ontiro  region.) 


'♦Thoso  notos  rofor  to  itons  discussed  throughout  tho 
chaptor*  Annotations  wore  not'usod  sinoo  it  is  fait  that  ropoatod 
reforonoo  was  unnocossary;  and,  would  actually  dotract  fron  tho 
chaptor*  To  gain  an  npprooiation  of  tho  problon  of  Clinato  and 
Woathor  in  this  rogion  thoso  books  should  bo  road  in  connootion 
with  tho  study  of  this  chaptor* 
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CHAPTER  5 


RAM7AY  TRANSPORTATION 

Tho  railway  systoms  of  tho  oountrios  in  tho  aroa  undor  study 
roprosont  two  major  oatogorics,  standard  gaugo  (4  foot,  8-g-  inchos), 

4 4 

and  broad  gaugo,  (5  foot),  Tho  railways  of  tho  Balkan  oountrios, 
TURKEY  and  IRAN,  aro  nostly  standard  gaugo,  and  Russian  railways 
aro  broad  gaugo. 

Railroads  in  tho  whole  aroa  r.ro  charactorizod  by  inadoquato 
naintonanoo  and  truffle  facilitios.  This  is  nilitatod  by  ooononio 
oonditions  in  sona  ensos,  and  in  others  is  duo  to  tho  unropairod 
danngo  wrought  by  World  War  II,  Tho  gonoral  naintonanoo  status 
and  tho  gaugo  rf  Russian  railways  will  bo  big  factors  in  planning 
nilitary  operations  in  thoso  aroas,  ospocially  for  arnorod  support* 
Prior  logistical  planning  will  havo  to  provido  for  vast  naintonanoo 
oapabilitios,  as  well  a3  tho  nothod  of  coping  with  tho  chango  of 
gaugo  problon. 


Balkan  Poninsula  Countrios 

Hio  Groocian  railway  syston  is  of  primary  intorost  to 
amorod  logistics,  inasmuch  as  it  supports  ono  of  tho  nain  avonuos 
of  approaoh  into  tho  BALKAN  PENINSULA,  Tho  routos  of  nost  intorost 
aro  thoso  ccntoring  on  tho  stratogio  city  of  SALONIKA,  This  syston 
is  tho  national  syston,  and  it  is  of  groat  importance  duo  to  its 
international  connootions  and  tho  fact  that  it  is  standard  gaugo. 
Only  rooontly,  sinco  inprovod  political  rolations  bo two on  YUGOSLAVIA 
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Smolensk# 


and  GREECE  has  oorao  about , this  systan  has  booono  tho  comooting 
link  botwopn  EUROPE  and  tho  HEAR  EAST,  r op  lacing  tho  rail  routo 
fornorly  passing  through  BULGARIA,  whioh  is  now  closod  at  tho 
bordors* 

Tho  SALONIKA -NTS  lino  is  tho  most  Important  railway  on  tho 

AEGEAN  PENINSULA*  Tho  total  length  of  tho  lino  is  283  nilos,  of 

whioh  only  tho  first  50  aro  in  (REECE,  Duo  to  this  railway  having 

its  tominus  at  tho  najor  stratogic  port  of  SALONIKA  and  tho  ATHENS 
* 

systans,  it  is  disoussod  undor  GREECE,  boing  tho  controlling  country 

of  this  avonuo  of  approach  to  tho  BALKANS,  Tho  lino  is  standard 

gaugo,  singlo  track,  without  too  difficult  grndionts  and  curvos 

and  has  a roasonnblo  nunbor  of  sidings.  This  lino  is  woll  laid 

and  plonnod,  Tho  bridgos  aro  oonstructod  of  good  iron  with  trussos 

and  plato  girdors  supportod  by  stono  and  nasonary  pillars,  Tho  tios 

aro  oast  iron  or  stool,  Tho  gradionts  avorago  ono  foot  in  160 
* 

foot,  and  only  oxoood  one  foot  in  100  foot  in  throo  or  four 
placoa,  tho  stoopost  boing  ono  in  66  foot  noar  KUMAITOVQ,  YUGO- 
SLAVIA, Stations  having  sidings  occur  on  an  avorago  of  ono  ovory 
sovon  nilos.  This  lino  follows  tho  VARDAN  RIVER  va  1 loy  no st  of  tho 
way  to  tho  (REEK  bordor, 

Tho  ATHEHS-SALONIKA  lino  is  a supporting  routo  to  tho 
SALONIKA*^  IS  lino,  although  it  is  boliovod  tho  port  of  SALONIKA 
is  oapablo  of  handling  tho  tonnagos  that  can  bo  siphonod  off  by  tho 
railway  to  NIS.  Tho  ATHENS  routo  is  tho  longost  in  (REECE,  327 
nilos,  and  follows  tho  ago -long  invasion  routo  from  tho  north  into  tho 


77 


aouthom  plains  noar  ATHENS,  It  hr.s  sovorol  stratogio  wooknossoa 
in  that  for  groat  diatancos  it  follows  narrow  ooaatal  atripa  boundod 
by  ruggod  ridgos  and  oasily  intordiotod  from  tho  soa#  Grndoa  aro 
stoop,  boing  ono  foot  to  50  foot  in  many  placos,  with  two  long 
vinduots  vulnornblo  to  interdict ion#  But  tho  routo  could  oontributo 
oonaidornblo  tonnagoa  for  operations,  if  roquirod. 

The  othor  Grook  railway  constituting  an  r.vonuo  of  approach 
into  BULGARIA  is  tho  ALEXANDROUPOL IS -S  VILENGRAD , BULGARIA  lino 
covoring  115  nilos#  This  lino  fomorly  connoctod  with  tho  Bulgarian 
systom  at  3VIL3NGRAD , and  it  gains  its  importanco  from  its  south  port 
torninus  on  tho  AEGEAN  SEA#  Tho  routo  closely  follows  tho  wost  bank 
of  tho  LIARITSA  RIVER  to  tho  TURKEY-BULGAR IA -GREECE  bordor  aroa  noar 
ED1RNE,  TURKEY,  At  EDIRNE  tho  railway  crosses  tho  ARDA  RIVER  which 
flows  into  tho  MAR ITSA  RIVER  at  this  point,  and  constitutes  tho 
major  possiblo  barrier# 

An  oast -wost  transvorso  routo,  SALONECA-ALEXANDROUPOLIS, 
is  important  in  that  it  links  tho so  two  important  ports,  and  also 
connocts  with  tho  major  highways  entering  BULGARIA  from  GREECE,  Also 
in  rooont  yonrs  this  line  has  boon  connootcd  by  spurs  to  othor  port 
citioa',  betwoon  tho  two  tominnls,  thus  increasing  its  logistio 
capabilities#  Tho  lino  was  built  to  run  at  loast  12  nilos  inland 
to  provent  vulnerability  to  naval  attack,  but,  thoroby,  making  it 
vulnornblo  to  land  attack  from  tho  north#  Tho  lino  passos  through 
mountainous  oountry  and  has  several  steep  gradionts,  tho  stoepost 
boing  ono  foot  to  40  foot,  just  oast  of  tho  DRAMA  RIVER,  This 
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GENERAL  INFORMATION  ON  GREEK  RAILWAY  SYSTEM 
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rout?  orosaos  tho  STRUMA,  MESTA,  and  DRAMA  RIVERS,  nil  boing  major 
streams.  During  tho  axis  ocoupntion  thoro  woro  pinna  for  connocting 
thia  mil  lino  with  tho  Bulgarian  systom  through  tho  STRUMA  RIVER 
valloy.  Tho  total  diatanoo  oovorod  by  thia  railway  from  SALONIKA 
to  ALEXANBROUPOLIS  is  276  nilos. 

Tho  SALON  ULA-KREMN ITSA  lino  sorvos  tho  northwoatorn  intorior 
portion  of  GREECE,  and  furnishos  an  altornato  to  tho  NIS  routo  into 
YUGOSLAVIA.  It  passos  within  25  nilos  of  tho  ALBANIA  bordor  at 
FLORINA  and  oonnocts  with  tho  Yugoslav  rail  lines  ton  nilos  south 
of  BITOLJ.  Tho  othor  major  town  sorvod  in  GREECE  is  EDESSA.  This 
railway  travorsos  rougjh  torrain  and  has  a low  tonnr.go  oapacity. 

It  crosses  tho  VARDAR  RIVER  13  nilos  west  of  SALONIKA. 

Bulgaria 

Although  tho  donsity  of  railroads  per  squnro  nilo  and 
per  parson  in  BULGARIA  is  lowor  than  nost  EUROPEAN  countrios, 
thoy  aro  fairly  ovonly  distributed,  so  that  fow  locations  nro 
noro  than  20  nilos  fron  a railroad.  The  stratogic  vnluo  of 
tho  roadbod  and  trackage  is  groatly  linitod  duo  to  use  of  cheap 
nntorials  and  tho  inoffioioncy  of  oonscriptod  labor,  Rooont 
proas  roporta  of  Soviot  dissatisfaction  with  Bulgarian  rail- 
way opomtion  has  indicatod  tho  ourrontnoss  of  thoso 
dofioionoios. 

SOFIA  is  tho  nain  rail  focus,  boing  tho  cantor  of  State 
activity,  with  tho  backbone  of  tho  syston  being  a fairly  oven  grid 
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of  two  oaat-wost  linoa  and  throo  no rth- south  connections.  From 
SOFIA  a lino  runa  oast  along  tho  north  flank  of  tho  BALKAN 
MOUNTAINS  to  oonnoot  with  RUSE  on  tho  DANUBE  RIVER  and  VARNA 
on  tho  BLACK  SEA*  Tho  othor  oast-wost  lino  runa  south  and  east 

\ 

on  tho  south  flank  of  tho  BALKAN  MOUNTAINS  to  oonnoot  with  BURGAZ 

% , 

on  tho  BLACK  SEA*  and  runs  tarard  TURKEY*  This  lino  fomorly  was 
a part  of  tho  Oriontal  Exprosa  Lino  from  BERLIN  to  BAGHDAD*  Duo 
to  bordor  restrictions,  BULGARIA  has  olosod  this  international 
routo*  Although  BULGARIA  is  tho  oontor  of  tho  crossroads 
bo  two  on  EUROPE  and  ASIA,  its  rail  not  hns  fow  rondy  connootions 
with  neighboring  nations*  Forry  crossings  nro  roquirod  to  roaoh 
ROMANIA  ovor  tho  DANUBE  RIVER  to  tho  north* 

Approximately  1,971  nilos  of  railway  is  stnndard-gaugo , 
constituting  87.2  poroont  of  tho  total  traokago.  Thoro  is  approx- 
imately 20  milos  of  doublo-trackod  rail  in  tho  near  vicinity  of 
SOFIA*  Longth  of  sidings  and  additional  trnckago  is  oonparativo-ly 
small*  Tho  total  longth  of  tracks  vras  only  117  poroont  of  total 
longth  of  lino  in  1938,  oonparod  to  226  poroont  in  GERMANY  and  168 
poroont  in  tho  UNITED  STATES.  Roadbeds  aro  vroak  and  inndoquato, 
as  littlo  offort  was  mado  to  novo  topsoil  whon  nooossary,  and  ballast 
is  rolativoly  light.  Roadbods  aro  normally  16  foot  wido,  with 
ballast  1*2  foot  doop  and  9.8  to  11.2  foot  vrido.  Wooden  tiec  of 
oak  and  boooh  tinbor  aro  usod,  oxoopt  on  tho  CAHIBOD-PLOVriV;, 
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TABLE  II 


CHARACTERISTICS  OF  PRINCIPAL  BULGARIAN  RAHROAD  LINES3 


Lino 

Longth 

(Milos) 

Maximum 

Grado 

(poroont) 

Maximum 

Curvituro 

(dogroes) 

Maximum 

Distanoo 

Botwoon 

Stations 

(milos) 

1. 

Caribrod-Svilongrad 

22S 

2.5 

6 4* 

8 

2. 

Sofia -Varna 

285 

2.5 

8 7* 

8 

3. 

Sofia-Radomir-Simitli 

89 

2.0 

5 8* 

5 

4. 

So  f ia-Vr ba-Gyuo sho  vo 

52 

2.5 

8 7» 

6 

5. 

H iont  s i*4In  ko  t s o vo 

29 

us 

7 0* 

12 

6. 

Mosdra-Lom 

74 

2.2 

8 7* 

7 

7. 

Brasart  a i-Vidin 

54 

2.5 

6 4* 

6 

8, 

Ya  s on-Somovit-N  iko  pol 

29 

1.5 

7 O' 

4 

9, 

Lovski-Svishtov 

30 

1.5 

5 8* 

8 

10. 

Lov8ki-Lovooh 

29 

1.5 

7 0‘ 

10 

H. 

Zinnitan-Dubovo-Sopot 

110 

1.6 

7 0* 

7 

12. 

Plo vd  iv-Burgn i 

182 

1.2 

6 5» 

9 

13. 

Kr  iohiia-Pohstora 

17 

2.6 

4 4* 

8 

14. 

Kruno  vo-Asonovgr  ad 

6 

1.3 

4 4* 

6 

15. 

Rakovski-ilorachilgrad 

62 

2.5 

7 O' 

9 

16. 

Uikhiailovo*4lakov3ki 

19 

1.5 

5 S’ 

6 

17. 

Ruso-Stara  Zngom 

160 

2.5 

*?  q * 

9 

18. 

Shunon-Kai-no  bat 

83 

1.2 

A A ' 

6 

19. 

Ruso-Varnn 

140 

2.4 

o l- 

14 

20, 

Iovkovo*Oborishto 

32 

— 

— 

9 

Total 

1,708 
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SOFU-GGRNA  OREKHOVITSA,  and  SOFIA-PERNIK  line#.  In  only 

16  ojP  track  wag  laid  with  82-pound  rail,  12  peroant  with 

70-pound,  and  72  percent  is  less  than  70  pounds  per  yard. 

The  mountainous  oharaoter  of  the  country  made  railroading 

diffioult.  Orados  and  our re a are  near  maximum  allowable,  bridges 

are  numerous,  tunnels  neoessary  in  many  instances,  and  station  stops 

3 

are  oloso  together. 

Yugoslavia 

The  YUGOSLAVIA  railway  net  is  underdeveloped  in  scope, 

2 

with  a total  mileage  of  6,926  miles  of  State  owned  routes  in  1949. 
Most  of  the  railway  systom  is  international  in  character.  Booauso 
of  rugged  mountainous  terrain  the  railway  system  has  not  been  fully 
developed  along  the  ooastlino  of  tho  ADRIATIC  SEA.  Tho  main  rail 
lino  oould  bo  described  as  tho  spinal  cord  of  tho  country,  starting 
at  TRIESTE  and  traversing  tho  entiro  longth  of  tho  hintorlnnd  and 
terminating  at  SALONIKA,  GREECE. 

Parts  of  this  lino  have  alroady  boon  doscribod  undar  Grook 
railways.  Tho  route  at  prosont  constitutes  tho  main  link  of  tho 
Oriontal  Express  Lino.  From  NIS,  a roadbod  oxists  toward  SOFIA  to 
the  oast.  Tho  lino  orossos  tho  SAVA  RIVER  in  BELGRADE,  then  travels 
wostward  along  tho  SAVA  RIVER  valloy  to  ZAGREB.  The  oity  of  ZAGREB 
is  an  important  junction,  as  ono  roadbod  runs  northeast  to  BUDAPEST, 
one  southwost  to  FIUME,  and  tho  main  routo  procoods  west  over  tho 
DINARIC  AIPS  to  TRIESTE,  Tho  lattor  branch  makos  main  connootions 
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into  AUSTRIA  and  ITALY, 

An  altornato  rail  routo  genorally  paralleling  tho  ZAGREB- 
BUDAPEST  lino  exists  as  a branch  northeast  from  tho  YU GO SLAV IA- 
AUSTRIAN  bordor.  Another  important  rail  axis  is  SUBOTIGA,  tho  north- 
ernmost oity  in  YUGOSLAVIA,  looatod  botweon  tho  DANUBE  RIVER  and  TISA 
RIVER,  Thoso  two  routos  have  strategic  signifioanoo  for  military 
oporations  in  that  thoy  follow  tho  approaches  into  CENTRAL  EUROPE 
from  tho  MEDITERRANEAN , furnishing  tho  oasiost  movomont  for  armor 
oolumns. 

Two  minor  rail  linos  throad  through  tho  rough  YUGOSLAVIA 
mountains  to  sorvo  tho  ports  of  SIBERNIK  and  DUBROVNIK,  Tho  path  of 
thoso  routos  aro  of  doubtful  offensive  military  vr.luo,  in  viow  of 
tho  abovo  disoussod  routos  following  natural  routes. 

All  YUGOSLAVIA'S  railways  aro  standard  gaugo.  Although 
dotailod  tochnicnl  data  is  not  availablo,  it  is  logical  to  assumo 
that  thoso  routos  would  closoly  rosomblo  tho  Bulgarian  and  Groocian 
linos  in  gonoral  characteristics# 

Romania 

Tho  oharactor  of  Romanian  railways  closoly  rosomblo  that 
of  YUGOSLAVIA,  inasmuch  as  tho  route  circlos  tho  TRANSYLVANIA  ALPS 
and  CARPATHIAN  MOUNTAINS  to  follow  tho  lowlands  of  tho  DANUBE  RIVER 
and  SERE  RIVER,  In  1938  tho  total  miloago  was  approximately  6,915 

4 

milos,  whoroas  in  1948  tho  trnokago  was  roportod  to  bo  7,000  miles, 
Somo  miloago  was  lost  to  neighboring  countrios,  principally  RUSSIA 
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and  HUNGARY  as  a rosult  of  tho  Poaco  Troaty  of  1947*  Thoroforo, 
if  thogo  miloago  figuros  aro  oorroot , it  would  indicate  that  now 
traokago  has  boon  construotod* 

Tho  ROMANIAN  transportation  systom  boro  tho  logistioal 
turdon  of  largo  soalo  military  oporations  in  World  War  II*  ROMANIA 
osoapod  tho  initial  dostruotion  phaso  by  joining  tho  Axis*  But  as 
a rosult  hor  rosourcos  v/oro  goarod  to  supporting  tho  Axis*  Thon  as 
tho  Gomans  bogon  to  rotraat,  two  Soviot  armios  orossod  ROMANIA  to 
mako  an  onvolopmont  of  CENTRAL  EUROPE,  and  to  isolato  tho  romaindor 
of  tho  BALKAN  PENINSULA.  This  movement  of  military  foroos  inoludod 
largo  armorod  formations,  whioh  attosts  to  tho  ability  for  armor 
to  oporato  in  pursuit  oporations  in  tho  BALKAN  aroa, 

Tho  principal  transport  of  ROMANIAN  commorco  is  inland 
wator  shipping  on  tho  DANUBE  RIVER.  For  this  roason  tho  railway 
systom  has  dovolopod  to  supplomont  tho  rivor  shipping*  Although  tho 
main  rail  routo  tonds  to  parallol  tho  DANUBE  RIVER,  it  tonds  to  pro** 
vido  foodor  transport  inland  for  important  commercial  activity*  This 
main  lino  starts  at  CONSTANTA,  tho  BULK  SEA  port*  It  crosses  tho 
DANUBE  RIVER  at  CERNAVODA  ovor  a mnssivo  bridgo,  and  thon  proooods 
duo  wost  to  tho  capital  oity  of  BUCHAREST*  Tho  road  thon  oontinuos 
wostward  ovor  numorous  DANUBE  tributaries  and  passes  through  tho 
IRON  GATE  gorgo  whoro  tho  TRANSYLVAN LA  ALPS  hing®  on  tho  DANUBE  RIVER. 
Tho  routo  thon  oontinuos  wost  and  north  ovor  moro  mountainous 
torrain  to  oonnoot  with  SUBOTICA  in  YUGOSUWIA  and  SZEGED  in  HUNGARY* 
This  routo  is  oonnootod  by  branoh  linos  roaching  to  DANUBE  ports  on 
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at  loast  olght  points  in  ROMANIA.  A fow  minor  routos  roach  into  tho 
industrial  aroos  in  tho  mountains. 

Tho  rail  lino  of  noxt  most  importanoa  runs  north  of  BUCH- 
AREST to  oonnoct  with  LVOV,  tho  strategic  Soviot  contor.  This  routo 
passos  through  PLOESTI,  tho  rich  potroloum  oontor,  thon  follows  tho 
SERE  RIVER  valloy  to  CERNAIJTI  in  northom  ROMANIA.  Although  this 
lino  skirts  tho  oastorn  odgo  of  tho  CARPATHIAN  MOUNTAINS,  with  fow 
oxooptions  it  is  wo 11  laid  along  lowland  and  lovol  routos.  Tho 
lino  is  boliovod  to  boar  tho  bulk  of  tho  overland  traffio  botwoon 
RUSSIA  and  tho  BALKANS. 

Anothor  important  routo  runs  northwest  from  PLOESTI  across 
the  TRAIT SYLVANIA  ALPS,  thon  turns  west  crossing  tho  mountainous 
aroa  of  tho  country  to  ARAD.  From  ARAD,  a main  connection  runs 
northwest  into  HUNGARY  to  BUDAPEST.  This  routo  goes  ovor  sovoral 
mountain  passos,  and  follows  mountain  stroam  valloys  for  con- 
siderable distancos.  This  routo  is  not  to  bo  discountod  as  a 
military  routo.  Tho  northom  flank  Soviot  army  that  passed  through 
ROMANIA  in  pursuit  of  tho  Gorman  Army  usod  this  gonoral  routo. 

Tho  major  rail  hoads  on  the  DANUBE  RIVER  aro  at  GIURGIU, 
south  of  BUCHAREST,  at  BRAILA,  and  at  GALATI  loentod  down  rivor  at 
tho  groat  bond  from  tho  northom  courso,  toward  tho  oast  to  tho 
BLACK  SEA.  Tho  so  routes  aro  tho  major  oommorcial  outlets  of  tho 
country. 

All  ROMANIA’S  railways  aro  standard-gauge,  and  with  fow 
oxooptions  all  aro  singlo-trackod.  Little  dotailod  information  is 
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available,  but  it  is  nssumod  that  postwar  reconstruction  has  boon 
burdonod  both  by  ropairing  war  damago,  and  helping  support  Soviot 
ooonomic  domands,  Tho  gonoral  oharaotoristios  of  tho  maintonnneo 
status  probably  is  on  a par  with  RUSSIA'S  railroads, 

Hungary 

In  1949  tho  total  railway  miloago  in  HUNGARY  was  4,773 

g 

milos,  BUDAPEST  is  tho  hub,  from  which  routes  radiato  to  tho 
bordors*  Duo  to  tho  geographic  location  of  HJNGARY,  tho  transporta- 
tion systam  hnndlos  a largo  volumo  of  transient  coimnorco,  Tho  rail 
system  is  sooondary  to  inland  wator  transport  and  sorvoB  tho  rich 
outlying  agrloulturrjL  rogions,  Booauso  of  tho  sustained  battlos 
fought  during  oarly  1945  by  tho  Gorman  and  Russian  nrmios,  tho 
countries'  railways  suffered  savoro  damago,  Since  tho  war  thoy 
have  borne  reparations  lossos,  and  logistioaliy  supportod  Soviet 
foroos  in  AUSTRIA, 

Tho  principal  routos  radiating  south  fvom  BUDAPEST  aro 

fivo  in  numbor.  Four  of  those  mnko  diroct  connections  in  YUGO- 

* 

SLAVIA,  and  gonorally  foliar/  unrestricted  torrain,  The  two  most 
important  nro  tho  routos  running  southwost  tov/a^d  tho  port  of 
TRIESTE,  Those  routos  have  oarriod  tho  bulk  of  CZECHOSLOVAKIAN 
and  HUNGARIAN  conmorco  from  Western  Nations,  Two  othor  routos  into 
YUGOSLAVIA  aro  strategic  booauso  thoy  travol  south  botwoon  tho 
DANUBE  and  TISA  RIVERS*  As  an  avonuo  of  approach  ihoso  routos 
on  joy  a oortain  amount  of  flank  protoot ion,  Anothor  routo  runs  oast 
from  BUDAPEST,  orossas  tho  TISA  RIVER,  and  oonnoots  with  tho  ROMANIAN 
syston  at  ARAD, 
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The  rail  oomplex  of  northern  HUNGARY  oonneots  at  nearly  a 
dozen  points  with  the  highly  industrialized  regions  of  CZECHOSLOVAKIA* 
An  important  main  line  follows  the  DANUBE  RIVER  to  oonnect  BUDAPEST 
and  VIENNA,  AUSTRIA.  The  main  route  crossing  CZECHOSLOVAKIA  runs 
northeast  from  BUDAPEST  to  MISKOLC.  At  the  latter  point  it  branches 
out  to  serve  northeastern  HUNGARY.  Two  principal  branches  of  in- 
terest cross  the  high  passes  through  the  CARPATHIAN  MOUNTAINS  and 
converge  on  LVOV  in  RUSSIA.  These  two  would  be  of  possible  military 
significance  if  it  were  neoessary  to  use  this  avenue  of  approach 
into  RUSSIA. 

All  Hungarian  railways  are  standard-gauge,  and  all  ere  single- 
tracked.  The  system  in  the  southern  area  is  generally  characterized 
by  alternate  routes  and  supplement  inland  water  routes. 

6 

South  European  Russia 

Soviet  Russian  railways  provide  the  principal  means  of 
transportation,  and  form  the  backbone  of  this  highly  centralized 
state.  All  major  railroads  radiate  f rom  MOSCOW  to  the  four  directions. 
In  spite  of  the  broad  expanses  of  SIBERIA,  62  peroent  of  RUSSIA’S 
trackage  is  in  the  area  generally  west  of  a north-south  line  through 
MOSCOW. 

In  the  areas  west  and  south  of  MOSCOW,  the  most  dense  area 
is  the  southwest  quadrant  where  few  points  are  more  than  25  miles 
from  a railroad.  It  is  in  this  area  that  rich,  level  agricultural 
areas  are  tapped,  and  the  Balkan  Satellites  have  their  umbilical 
oonneotions  with  the  Mother  State,  This  area  has  the  only 
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I inch  s 95  mi 


standard-gauge  track  known  to  be  In  RUSSIA  in  1947*  This  standard- 

gauge  line  paralleled  the  broad  gauge  line  between  LVOV  and  KIEV. 

Its  primary  purpose  was  to  permit  reparations  shipments  from  EUROPE 

to  be  brought  deep  into  the  Soviet  spider  ivob  before  transshipment 

was  neoessary.  KIEV  is  the  main  rail  center  of  this  area,  duo  to 

its  location  on  the  DNEPR  RIVER. 

The  quadrant  southeast  of  MOSCOW  includes  the  connections 

to  the  strategic  BLACK  SEA  port  of  SEVASTOPOL  and  ROSTOV  at  the 

mouth  of  the  DON  RIVER.  Other  major  connections  are  with  points 

along  the  VOLGA  RIVER,  down  to  ASTRAKHAN  on  the  CASPIAN  SEA,  and 

a route  through  the  CAUCASUS  MOUNTAINS  into  northeastern  TURKEY'. 

♦ 

Five  of  the  eleven  tunnels  on  EUROPEAN  RUSSIA’S  mil  lines  are 
located  on  the  main  line  immediately  north  of  the  CRIMEA  AREA. 

Three  other  tunnels  are  in  the  same  area  on  loss  important  lines. 
Approximately  50  porcent  of  the  Russian  trackage  was  locatod  in  the 
area  overrun  by  the  Gormans  in  World  War  II,  Many  of  the  bridges 
destroyed  aro  now  replaced  by  temporary  expedients.  Other  major 
bridgos  woro  structurally  weakened  by  tho  ravages  of  war.  Thousands 
of  bridges  aro  required  to  cross  tho  nunorous  rivors,  stroams, 
canals,  and  marshes  of  the  broad  WEST  RUSSEN  PLAIN.  Many  of  the 

I - 

bridgos  aoross  the  larger  rivors  aro  particular  important  targets, 
or  conversely  important  objootives  for  fast  moving  armored  columns. 
Compacted  roadbeds  through  marshes,  on  curves,  and  at  bridge 
approaches  are  sources  of  constant  naintonanco  requirements, 

Stressos  causod  by  soasonal  froozos  and  thaws  further  tho  complicated 
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maintennnoo  probloms  of  road  bods  ond  bridging.  Roadbed  ballast  of 
sand  is  tho  groatost  dofioienoy,  tending  to  bo  unstable  whon  wot, 
and  blows  away  whon  dry. 

In  1941,  double  traokod  linos  roprosonting  21  primary  routos, 
const itutod  63  porcont  of  tho  total  track.  At  tho  ond  of  World  ‘Jar 
II  sooondary  tracks,  sidings,  and  switch  yards  woro  cannnbilizod  for 
replacement  of  worn  out  tracks  on  tho  main  routes*  About  6,200 
milos  of  track  dostroyod  by  tho  Gormans  during  their  rotroat  was 
roplncod  with  brokon  rails,'  Tho  1946-50  fivo-yoar-plan  called 
for  31,000  milos  of  roplncomont  track  to  bo  produoed.  It  is 
doubtful  this  figuro  was  roachod.  Tho  main  priority  in  tho  southern 
aroa  vras  givon  to  tho  H0SC0V/-D0NBASS  BASIN  aroa  linos.  Russian 
broad-gaugo  is  five  foot.  Thoro  aro  fow  grndos  as  groat  ns  two  and 
ono-half  porcont,  with  most  loss  than  cno  and  ono^half  porcont.  Tics 
aro  mndo  of  pino,  spncod  with  approximately  2,770  por  milo.  Rail 
is  mostly  77.4  pounds  to  87.9  pounds  por  yard,  with  a pro-war 
ooramon  longth  of  41  foot  por  rail. 

Tho  MOSCOW-SMOLENSK-MINSK-BREST  route,  comprising  668  milos 
of  doublo-trackod  roadbod,  is  tlio  main  oast-wost  link  between  MOSCOW 
and  tho  EUROPEAN  capitols  of  WARSAW  and  BERLIN.  This  route,  which 
crossos  tho  northern  half  of  tho  ERIPET  MARSHES,  was  tho  axis 
of  tho  Goman  advanoo  toward  MOSCOW.  Sovon  bridgos  ranging  from 
226  foot  to  450  foot  long  aro  known  to  bo  on  this  lino,  totaling 
2,355  foot,  Tho  longost  bridgos  aro  tho  DNEPR  and  LESNA  RIVER 
bridgos  of  226  foot  and  436  foot  rospootivoly. 

Tho  MOSCOW-KIEV-ZHMER UTICA  lino  is  700  milos  long,  and  it 
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siphons  off  toward  MOSCOW  tho  oommoroo  of  tho  stratogio  LVOV- 
ODESSA  routo,  During  doublo«*traoking  of  this  lino  in  1947*  tho 
Soviet  a kopt  tho  Gorman  built  standard-gaugo  traok  bo  two  on  KIEV 
and  2HUERINKA  intact,  A broad-gaugo  track  wna  laid  along  sido  tho 
standard  gaugo.  This  arrangomont  also  exists  from  ZHMERINKA  north- 
wost  to  LVOV  whoro  standard-gaugo  connections  oxtond  into  WESTERN 
EUROPE,  KIEV  is  tho  chiof  city  on  this  lino,  rating  as  tho 
largost  inland  rivor  port  of  RUSSIA,  being  on  tho  DNEPR  RIVER.  An 
important  socondary  routo  runs  northwost  from  KIEV  to  WARSAW, 
and  southwest  to  ROSTOV,  Thoro  arc  nino  bridgos  moro  than  240 
foot  long,  totaling  7,500  foot  of  bridging,  Tho  longest  bridgo  is 
tho  DNEPR  RIVER  bridgo,  which  is  3,500  foot  long,  boing  a 12  span 
railway-highway  bridgo, 

Tho  J'OSCOW-KURSK-KHARKOV-SEVASTOPOL  railway  is  tho  only 

direct  routo  from  tho  strategic  CRIMEAN  PENINSULA  dircot  to  LIOSCOTf , 

It  is  oonnootod  with  sovcral  primary  transvorso  linos,  which  fit 

into  tho  wob  oxtonding  from  MOSCOW  into  tho  UKRAINE  and  DONBASS 

BASIN  aroas.  This  routo  is  933  milos  long  and  was  schodulod  to  bo 

doublo-trackod  by  1950,  Tho  tunnels  Just  north  of  SEVASTOPOL 

woro  sovoroly  damagod  during  World  War  II,  It  is  not  known  what 

tho  nr.turo  of  tho  construction  was  ovor  tho  soft  aroa  oonnooting  tho 

CRIMEA  PENINSULA  to  tho  mainland,  Tho  Soviot  Amy  offootod  a 

0 

orossing  by  dirt  fill  in  1944,  Tho  1,475  foot  dual  railway-highway 
bridgo  ovor  tho  OK A RIVER  is  tho  longost  bridgo  on  tho  routo. 
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Tho  MOSCOff-ROSTOV  linos  oonsist  of  two  routos  which  aro 


approximate ly  80  milos  apart.  Tho  woatom  routo  is  about  mid-way 
botwoon  tho  oastorn  routo  and  tho  MOSCOW-SEVASTOPOL  lino*  It  passos 
through  tho  ports  of  TAQANROG  and  ROSTOV  on  tho  SEA  of  AZOV,  and 
continuos  southoast  onrouto  to  tho  CAUCACUS  AREA*  This  roadbod  is 
817  milos  long#  is  triplo-traokod  for  about  56  milos  south  of  MOSCOW 
and  doublo-trackod  tho  romaindor*  Thoro  aro  oig^vb  or  nino  bridgos 
known  to  bo  longor  than  246  foot*  Tho  longost  is  boliovod  to  bo  a 
singlo-trackod  bridgo  cvor  tho  OKA  RIV®  whioh  is  2,050  foot  long, 
having  fivo  oqual  spans*  Tho  othor  MOSCOW -^ROSTOV  lino  passos  through 
MICHURINSK,  VORONEZH,  and  KAMENSK,  for  a total  longth  of  762  milos, 
Tho  largost  bridgo  on  this  routo  is  tho  OKA  RIVER  bridgo  noar  KOUIA, 
a 1,781  foot  doublo-trackod,  truss  girdor  bridgo, 

Tho  MICHUR INSK- SARATOV- ASTRAKHAN  railway  connoots  v/ith  tho 
lattor  of  tho  abovo  disoussod  linos  at  MICHURINSK*  This  is  tho  only 
rail  link  botwoon  CENTRAL  RUSSL*  and  tho  important  port  city  on  tho 
CASPIAN  SEA,  Tho  routo  is  691  milos  long,  and  aooording  to  1946 
timo  tablos  it  was  about  75  porcont  doublo-trackod,  Thoro  aro  fivo 
known  bridgos  totaling  14,950  foot  of  structuros*  Tho  longost  is 
5,520  foot  aoross  tho  VOLGA  RIVER  at  SARATOV, 

Tho  LVQV-ZHMER INKA-ODESSA  lino  roughly  parallols  tho  DNESBR 
RIVER  for  459  milos  botwoon  tho  main  tominals*  It  is  tho  trunk 
lino  noarost  tho  bordors  of  ROMANLi,  HUNGARY , and  CZECHOSLOVAK L\, 
with  14  junction  points  ontoring  those  sntollito  oountrios.  At 
tho  important  port  of  ODESSA,  connootions  aro  mado  with  oonstnl 
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route*  going  south  into  ROMANIA.  It  is  believed  the  total  length 
of  this  line  is  double-tracked,  with  the  LVOV-ZHMERINKA  aeotion 
having  a standard  and  broad-gauge  traok  as  stated  above.  There  are 
few  major  bridges  on  this  route* 

The  last  major  railroad  deemed  important  for  this  discussion 
is  the  BREST-STAL INGRAD  railroad.  This  trunk  line  is  the  longest 
in  EUROPEAN  RUSSIA,  with  a total  distanoe  of  1,323  miles  covered* 

It  traverses  the  southern  aro  at  a distanoe  of  550  to  600  miles 
radius  from  MOSCOW.  The  entire  line  was  to  be  double -tracked  by 
1950*  There  are  11  known  bridges  of  more  than  250  feet  length, 
totaling  about  11,220  feet.  All  the  major  rivers  of  SOUTH  EUROPEAN 
RUSSIA  are  crossed,  with  the  largest  bridges  being  located  over 
the  DNEPR  RIVER  and  DON  RIVER. 

i 

Turkey 

Railways  as  well  as  highways  in  TURKEY  are  very  inadequate. 

In  1948  the  total  mileage  of  rail  lines  was  4,652  milds,  all  State 
7 

owned.  There  are  no  alternate  routes,  and  distances  between  rail 
facilities  are  vast.  Railroad  development  in  TURKEY  was  mostly 
by  foreign  initiative,  German  insistenoe  was  mostly  responsible  for 
the  Oriental  Express  Line  that  orosses  TURKEY  to  3AGHDAD,  and  a stretch 
of  Russian  broad-gauge  extending  down  from  the  CAUCACUS  MOUNTAINS 
attests  to  Russian  ambitions.  Presont  UNITED  STATES  Aid  to  TURKEY 
has  established  programs  for  improving  maintenance  facilities  and 
bettering  offioienoy  of  operation* 
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The  main  rail  route  aoroas  TURKEY  enters  from  BULGARIA 
at  EDIRNE.  The  border  between  BULGARIA  and  TURKEY  is  closed  at 
the  present  time,  but  the  International  Route  has  been  resumed 
through  GREECE,  This  route  has  ferry  orossing  connections  aoross  the 
BOSPORUS  STRAITS.  It  then  runs  southwest  aoross  TURKEY,  entering 
STRIA  and  oontinuos  to  BAGHDAD,  ffiAQ,  and  on  to  port  facilities 
near  tho  PERSIAN  GULF. 

The  single  main  route  across  CENTRAL  TURKEY  branches 
eastward  from  the  above  routo  at  ESEISEH3R  to  ANKARA  and  on  east- 
ward into  tho  GAUCACUS  MOUNTAINS.  From  the  town  of  SARIKAMIS  to 
the  border,  broad  gauge  lines  aro  laid  and  cross  an  nroa  whioh 
reoently  has  boon  demanded  by  tho  Soviets.  Narrow-gauge  oonneots 
tho  Turkish  standard-gaugo  with  tho  Russian  broad-gauge  between 
ERZURUM  and  SARIKAMIS, 

Two  branch  routes  conneot  this  long  line  with  the  sea 
outlots  on  tho  BLACK  SEA.  Iho  principal  linos  serving  outlets  on 
tho  AEGEAN  SEA  and  MEDITERRANEAN  SEA  are  tho  linos  to  IZMIR  and 
MERSIN  respectively.  Tho  lattor  port  is  sooondary  in  importance 
and  is  near  tho  SYRL’iN  bordor.  Tho  port  of  IZMIR  generally  faces 
ATHENS  aoross  tho  AEGEAN  SEA. 

Turkish  railways  in  most  nroas  oross  rolling  to  rugged 
torrain.  For  hoavy  military  traffio  oonstant  maintenance  would 
bo  required*  Lack  of  way  stations  and  sidings  aro  a traffio 
problem. 
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Iron 


In  1948  Iranian  rail  lines  open  to  traffic  totaled 
8 

1,748  miles,  Of  this  mileage,  the  principal  lino  botweon  tho 
PERSIAN  GULF  and  the  CASPIAN  SEA  constituted  870  miles*  This  rail 
line  was  tho  artory  that  moved  fire  million  tons  of  lond-loase 
equipment  to  tho  Russians  during  World  War  II*  This  lino  crossos 
fairly  mountainous  areas,  and  has  numerous  tunnels*  For  offensive 
combat  into  SOUTHERN  EURASIA  it  would  possibly  again  have  strategic 
significance. 


Iraq,  Syria,  Lobanon  and  Israel * 

Stato  ownod  railroads  of  IRAQ  total  1,555  miles  of  standard- 
9 

gaugo  trackage.  Most  of  this  distanoo  is  oovorod  by  tho  oastora 
tominus  of  tho  famous  Oriental  Expross  Lino  or  Borlin  to  BAGHDAD 
route,  Tho  rail  lino  enters  northwostorn  IRAQ  from  SYRIA,  thon 
follows  tho  TIGRIS  RIVER  VALLEY  to  BAGHDAD,  in  tho  oontcr  of  tho 
country*  Tho  routo  thon  goos  southward  to  ctosb  tho  EUPHRATES 
RIVER  and  follows  that,  rivor  to  BASRA*  Tho  tominus  at  BASRA  is 
approximately  100  milos  inland  at  tho  junction  of  tho  TIGRIS 
and  EUPHRATES  RIVERS#  Tho  TIGRIS  RIVER  is  navigable  for  ocean 
going  voasols  to  BASRA* 

LEBANON  and  ISRAEL  oonstituto  tho  oast  flank  of  tho 
MEDITERRANEAN  SEA*  Tho  railways  of  those  small  nations  gain  thoir 
importanoo  by  providing  connections  from  CAIRO  to  ISTANBUL.  Thoy 
also  sorvo  tho  important  ports  of  HAIFA,  BEIRUT,  and  TRIPOLI* 


\ 
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In  1951*  ISRAEL*S  railways  totalod  205  miloa,  with  tho  main 

routo  olosoly  following  tho  ooastllno  from  tho  Egyptian  bordor  to 

10 

Haifa  • It  thon  goo  a inland  to  SYRIA  and  to  DAMASCUS. 

In  1949*  SYRIA* S rail  linoa  totalod  539  milos,  and  oonsistod 

of  a lino  running  to  BEIRUT  in  LEBAN0K,  built  by  Alliod  Enginoors 

10 

during  World  War  II#  Both  tho  PERSIAN  GULF*  rail  oonnootion  and  tho 
SUEZ  CANAL  rail  lino  pass  through  SYRIA  to  TURKEY, 

Tho  rail  oonmunioations  of  thoso  small  oountrios  havo 
stratogin  signifioanoo  for  supporting  dofonsivo  oporations  in 
EASTERN  TURKEY  and  tho  MID-EAST  oil  rogions# 
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CAHPTER  6 


HIGHWAY  TRANSPORTATION 

Modern  highways  of  tho  type  reoognized  by  Amerioans  are  non- 
exi8tant  in  the  BALKANS,  RUSSIA,  or  the  MID  EAST.  Lack  of  automotive 
industry  for  free  enterprise  and  produots  for  oonsumer  goods  has 
prevented  an  incentive  or  need  for  multi-laned,  hard  surfaced  roads* 
Motor  roads  are  in  most  oases  improved  trails  that  have  existed  for 
centuries  on  natural  avenues  for  travel* 

The  mountainous  oharacter  of  the  BALKAN  PENINSULA  causes 
road,  rail,  and  rivor  transport  to  bo  parallel  in  most  cases*  This 
favors  the  dofonder,  as  each  dofile  and  mountain  pass  is  a potential 
strongpoint*  Tho  unimproved  naturo  of  the  mountain  roads  would 
present  oonstant  maintenance  requirements  for  military  traffic* 

Road  widths  on  tho  avorago  are  barely  sufficient  for  normal  two- 
way  traffic*  For  armored  columns  most  roads  would  only  allow  ono- 
way  traffic*  Thoso  factors  of  maintenance  and  traffic  control  are 
not  insurmountable  problems  for  well  planned  armored  warfare* 

The  highways  in  SOUTH  EUROPEAN  RUSSIA  present  a problem 
of  a different  naturo*  Thoso  roads  whioh  cross  broad  flat  plains 
oross  numerous  streams,  and  major  rivors  are  not  fow.  All-weather 
roads,  as  suoh,  aro  normally  thoso  that  have  boon  surfaced  to  allow 
the  local  light  traffio  a dogroo  of  all-wcathor  movemont*  Spring 
thaws  tond  to  give  tho  doop  loam  and  back  oarth  soils  bottomloss 
ruts*  Tho  aooompanying  floodod  stroams  and  rivors  aro  an  added  major 
oonsidoration*  Tho  aroa  voider  study  was  tho  soono  of  tho  largost 
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armored  end  noohanieod  bottles  of  World  Wor  II*  Thoroforo  lessons 
learned  by  others,  and  prior  planning  to  ovoroomo  terrain  and 
seasonal  obstnolos  should  onhanoo  futuro  anno rod  oampaigns  in  the 
aroa* 

Groooe^ 

Tho  highway  syston  in  GREECE  was  not  oxtonsivoly 
devolopod  duo  to  tho  barron  and  mountainous  naturo  of  tho  torrain* 

Tho  wholo  system  is  oomprisod  of  approximately  9,674  milos  of  roads* 

A 2,000  milo  coast  lino  has  divortod  intornal  produots  along  shipping 
on  oheap  ooastal  stoamors*  Also  duo  to  tho  gonornl  poverty  of  tho 
country,  and  limitod  Grook  enginooring  oapabilitios,  oxisting  high- 
ways aro  far  from  first  class* 

Roadways  wore  poorly  gradod  in  gonornl,  and  covered  with 
layers  of  broken  stono  whioh  ruts  dooply  undor  honvy  travol,  Tho 
bost  roads  aro  pavod  with  watorbound  maoadnm  or  surface  ponotration 
asphalt*  Tho  shouldors  in  many  plaoos  aro  a vortical  stone  or  oon- 
croto  wall  ranging  frem  six  inohos  to  throo  foot,  with  no  guard  rails* 
Thoso  shouldors  woro  dosignod  to  provont  inundation  during  flash 
mountain  showors  and  lowland  flooding*  It  was  roportod  that  Gorman 
armor  had  difficulty  on  Grook  roads  booauso  of  this  faotor*  Tho 
bottor  roads  averago  17  to  20  foot  in  width,  havo  maximum  grados  of 
six  poroont,  but  have  many  sharp  turns  through  hill  aroas*  Unitod 

4 

Statos  aid  to  GREECE  sinoo  1946  has  oonoontratod  on  rohabilitnting 

tho  transportation  systom*  It  is  roportod  that  by  1950,  thoro  woro 

2 

1,750  milos  of  asphalt  roadways  in  GREECE* 
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Tho  main  Groooian  highway*  oonnoots  ATHENS  with  SALONIKA, 
a distanoo  of  351  milos,  and  is  tho  bnckbono  of  all  land  trnvol  in 
GREECE  oast  of  tho  PUJDUS  RANGE.  'Hiis  road  gonorally  follows 
olosoly  tho  railroad  ooimooting  thoso  two  oitios.  Tho  principal 
bottlonooks  of  this  road  aro  tho  rostriotod  passagos  through 
towns  and  villagos*  Although  it  was  built  as  a military  highway, 
it  is  doubtful  if  traffio  oould  nvorago  much  ovor  20  milos  par  hour* 
Anothor  north-south  routo  on  tho  wost  sido  of  tho  PENINSULA 
travels  from  ME  SOLON (HI,  a southom  port,  northward  to  YANNINA. 

This  road  oonnoots  with  unimportant  branohos  oxtonding  oast  into  tho 
mountains,  and  torminatos  in  tho  oontor  of  tho  EPIRUS  aroa,  whioh 
offors  littlo  stratogic  signifioonoo, 

Tho  road  of  sooond  importanoa  in  GREECE,  is  tho  routo  going 
gonorally  oastward  from  SALONIKA  through  tho  aroas  of  MACEDONIA 
and  THRACE  to  TURKEY.  Again  this  routo  follows  tho  railway, 
and  gains  its  importanoo  as  a latoral  connector  of  tho  rautos  that 
ponotrato  northward  into  BULGARIA  from  tho  towns  of  SERRAI,  DRAMA, 

XANTHI,  and  KOMOTINE.  Tho  routo  distanoo  from  SALONIKA  to  SERRAI  is 

* * 

54  milos,  anothor  40  milos  to  DRAMA,  52  milos  furthor  to  XANTHI, 
and  tho  final  34  milos  to  KOMOTINE* 

Most  of  tho  aroa  travorsod  by  this  routo  is  hilly,  oxoopt 
in  tho  VARDAR,  STRUMA,  MESTA,  and  MARA  ITS  I RIVER  valloys,  which  aro 
o r*o s sod  by  tho  road*  Tho  lowland  aroas  aro  linblo  to  flood  in 
wintor  and  oarly  spring*  This  routo  is  oomootod  to  major  coastal 
points  by  branches  of  gonorally  unimprovod  roads,  but  oapablo  of 
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boing  maintainod  for  military  traffio,  This  road  also  oonnoots 
with  tho  SKOPLJE,  YUGOSLAVIA  railway  and  highway,  oonnooting 
YUGOSLAVIA  and  GREECE  through  tho  MONAS TIR  GAP# 

Yugoslavia 

Tho  road  miloago  in  YUGOSLAVIA  is  vory  inadoquato  and 
poorly  maintained,  Of  an  ostimatod  20,646  milos  of  roads,  all  aro 
country  dirt  roads  with  tho  oxooption  of  tho  BELGRADE-ZAGREB-LJUB- 

3 

LJANA  supor-h'ighwny  which  is  still  in  tho  construction  stago,  Tho 
movomoirb  of  hoavy  military  vohiclos  and  oquipmont  on  Yugoslav  roads 
would  roquiro  oonstant  maintonanoo  booauso  of  inadoquato  miloago  of 
hard-surfaood  highways.  Foot  troops  and  light  vohiclos  aro  not  so 
limitod  and  can  novo  rolativoly  frooly  in  most  areas  oxcopt  somo 
sections  in  mountains  rostrictod  by  snow  and  rough  torrnin, 

Tho  principal  stratogio  routos  oontor  on  BELGRADE,  tho 
most  important  of  whioh  is  tho  BELC^JJE-ZAGREB-LJUBLJANA  super- 
highway v/hioh  gonorally  follows  tho  SAVA  RIVER  vnlloy,  Tho 
importanoo  of  this  routo  rests  on  it3  boing  connootod  with  both  port 
citios  of  TRIESTE  and  FIU1IE,  and  offors  a fairly  oasy  ontranco  to  tho 
CENTRAL  DANU3IAN  PLAIN  of  HUNGARY  and  north  YUGOSLAVIA#  Fairly  woll 
improvod  roads  oross  a strotoh  of  quito  ruggod  oliff  country  to  con- 
noot  tho  soaports  of  TRIESTE  and  FIUME  with  LJUBLJANA,  but  gonorally 
offors  tho  shortost  and  most  aocossiblo  routo  of  approach  to  tho 
hoart  of  tho  BALKANS  and  EASTERN  EUROPE, 

Ihoro  aro  two  routos  which  connect  BELGRADE  with  HUNGARY, 
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Ono  of  thoso  roads  travols  northwost  from  BELGRADE,  orossing  tho 
DANUBE  RIVER  by  forry  noar  NOVA  SAD,  thon  going  north  botwoon  tho 
DANUBE  and  TISA  RIVERS  to  BUDAPEST*  With  tho  oxooption  of  olimntio 
oonsidorationa  and  tho  orossing  of  tho  DANUBE  RIVER,  this  routo 
offors  oasy  movement  for  armored  formations  northward  to  tho 
CARPATHIAN  UOUNTAINS,  ponotrating  and  splitting  tho  BALKAN  PENINSULA 
from  EUROPE,  0 

Anothor  main  routo  oonnoots  BELGRADE  with  NAGYKANIZA  in 
southern  HUNGARY*  This  rood  orossos  tho  DRAVA  RIVER  south  of  NAGY- 
KANIZA  and  gives  ontranoo  to  tho  WESTERN  HUNGARIAN  plains  from  tho 
NORTHERN  YUGOSLAVIA  PLAINS, 

A stratoglo  routo  goos  south  from  BELGRADE  to  NIS,  then 
oastward  to  SOFIA,  BULGARIA*  Anothor  road  bronchos  south  ovor  moro 
ruggod  terrain  branching  through  tho  NONAS TIR  GAP  and  along  tho 
VARDAR  RIVER  to  tho  strategic  port  of  SALONIKA,  GREECE,  Both  of 
these  roads  oould  bo  oonsidorod  soasonal  roads,  and  cnpablo  of 
military  traffic  with  constant  mnintonanoo, 

Anothor  Yugoslav  road  of  doubtful  military  significance 
but  of  posslblo  intorost,  oonnoots  DUBROVNIK  a southern  coastal 
city  with  the  SAVA  RIVER  about  midway  botwoon  BELGRADE  and  ZAGREB* 
This  road  travorsos  somo  of  tho  roughost  YUGOSLAV  terrain,  and  would 
bo  foasiblo  only  for  light  vehicular  traffio# 

4 

Bulgaria 

Tho  highways  of  BULGARIA  nro  sparso,  v/ith  a total  miloago 
of  15,225  milos,  roprosonting  an  avorago  donsity  of  *3  nilos  of 
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rood  por  aquaro  nilo  throughout  tho  country*  Xhoro  aro  fow  rood* 
thot  havo  oltornoto  routos , aa  onoh  main  ortory  follows  tho  only 
available}  avonuo  for  movamont  botwoon  prinoipnl  population  oorrtors* 
Thoro  aro  no  modorn  highways  of  hard  surfnood  faat  travolod  roads* 

* Tho  road  with  a erushod  rook  bnao  oapablo  of  withstanding  moro  than 

nodorato  traffio  ia  tho  oxooption* 

All  roads  oroasing  a major  stroan  proaont  a problom*  In 

0 

1939*  thoro  woro  8,299  bridgos,  but  now  construction  progressed  with 
Gorman  oooporation  during  World  War  II*  It  is  to  bo  roraomborod  that 
no  largo  armorod  movonont  wont  across  BULGARIA,  and  nntivo  industrial 
dovolopmont  doos  not  stimulate  a nood  for  hoavy  bridging*  Although 
tho  ox  is  ting  bridgos  aro  of  law  quality,  thay  aro  not  oonsidorod  a 
aruoinl  factor*  Tho  mountain  bridgos  arc  reportod  to  be  short  onougjh 
to  bo  braood  for  military  loads,  and  stroanB  in  valley  floors  aro 
shallow  with  gravel  floors,  which  aro  oasily  fordod  in  dry  soasons* 
Hovamont  of  armor  in  BULGARIA  would  bo  rostrictod  to  tho 
roads  and  railways  that  follow  oanalisod  nvonuos  of  approach,  which 
in  many  instancos  rostriot  novomont  to  singlo  ono  way  traffio*  Thoso 
roads  and  railways  of  nocossity  would  roquiro  oonstant  mcintonanoo 
undor  military  traffio.  Iho  conditions  do  not  obviato  tho  uso  of 

, armor,  as  similar  problems  woro  not  and  ovorcomo  by  tho  Gorman 

» 

Pnnsor  units  that  oppratod  in  tho  BALKANS,  and  by  Anorioan  amor 
in  ITALY, 

Tho  International  Routo  from  CARIHROD,  YUGOSLOVIA-SOFIA- 
PLOVDIV"EDIRNE,  TURKEY  and  on  to  tho  NEAR  EAST  is  tho  most  important 
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routo  in  BULGARIA,  This  highway  oroasos  tho  oountry  following  a 
natural  routo  of  appronoh  to  SOFIA  from  tho  southoaat,  It  is 
apprcaeinatoly  255  niloa  in  longfch,  covoring  an  airline  distanco  of 
about  200  niloa* 

Fron  YUGOSLOVIA  to  SOFIA,  a diatanoo  of  3?  niloa,  tho 
road  avoragoa  20  foot  in  width,  nost  of  whioh  is  watorbound  naoadan, 
same  portions  roportodly  boing  asphalt  oovorod,  Fron  CARIBROD  tho 
road  orossos  a rango  for  about  nino  nilos,  with  ton  porcont  grados 
on  oaoh  sidoj  thon  23  niloa  wost  of  SOFIA  tho  DRAGOMAN  PASS  is  crossod 
at  an  altitude  of  2,382  foot,  Tho  ronaining  diatanoo  is  barron  hill 
arons  fringing  tho  SOFIA  BASIN,  v/ith  tho  ISKR  RIVER  boing  tho  only 
obataclo,  Existing  bridgoa  gro  roportod  oapablo  of  boing  proparod 
for  nilitary  traffio*  Fron  tho  DRAGOMAN  PASS  to  SOFI A,  cross 
country  novonont  is  unrostriotod,  oxoopt  during  flood  season  fron 
March  to  Juno, 

Fron  SOFIA  to  PLOVDIV,  a distanoo  of  110  nilos,  tho  road 

doos  havo  sono  short  soot ions  of  throo  and  four  lanes,  of  surfncod 

highway,  An  altornnto  routo  along  portions  of  tho  ISKR  RIVER  givoa 

sono  addod  advantago  to  tho  routo,  Thoro  aro  fow  vory  sharp  curves 
* 

on  tho  road,  sono  grados  of  10  to  20  porcont  nro  found  northwost  of 
VAKEREL,  A viaduct  at  IKHTR'AN  oroasing  a ninor  stroan  at  an  altitudo 

of  100  foot  is  a vulnorablo  point.  Of  tho  inportant  bridgos  on  this 

* * 

road,  aovon  aro  atono,  six  concrete,  two  iron,  ono  woodon,  and  ono 
of  unknown  natorinls,  Tho  MAR  ITS  A RIVER  is  shallow,  with  a fim 
sand  and  gravol  bottom  whioh  is  fordablo  whon  not  flooded,  Rivor 
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banka  oro  likoly  bo  bo  swampy  in  same  aroas* 

# 

From  PLOVDIV  to  EDIRNE,  TURKEY,  tho  road  averages  26  foot 

0 * 

wido,  haa  no  aorioua  grades,  and  ounroa  aro  fow,  Portions  are 
floodod  during  spring  rains*  and  crossings  of  tho  winding  MAR  ITS A 
RIVER  aro  only  tonporary  problem  points* 

Tho  SOFIA- VARNA  highway  is  anothor  major  routo  approaching 
SOFIA  along  tho  southorn  foothills  of  tho  BALKAN  MOUNTAINS  from 
VARNA,  tho  major  BLACK  SEA  port*  Tho  road  covers  a distance 
of  296  milosj  has  a moan  rondbod  width  of  20  foot,  and  although 
of  bound  surfaoo,  is  dusty  and  roufh  in  placos*  Tho  road  crossos 
modoratoly  hilly  oountry,  but  has  fow  stoop  grados  and  sharp  turns* 
Tho  SOFIA-BURGAZ  routo  is  258  nilos  long  and  was  tho  most 
usod  by  tho  Gormans  as  a military  road*  Gorman  onginoors  strongth- 
onod  tho  bridges,  and  tho  road  was  olassifiod  as  a first  olass  road 
as  suoh,  although  somo  soctions  aro  likoly  to  bo  rough  and  dusty* 
Thoro  aro  a fcrw  stoop  grados  and  bad  curves  oast  of  SOFIA,  tut 
othorwiso  tho  road  as  a wholo  is  not  difficult  traveling*  Botwoon 
SOFIA  and  KARLOVO,  a distanoo  of  92  nilos,  tho  road  crossos  two 
wator  dividos  whioh  aro  quito  stoop  and  subjoct  to  washouts  in 
rainy  soasons*  Sixty-throo  nilos  oast  of  SOFIA  tho  road  crossos 
a low  pass,  thon  dosoonds  for  on o and  ono-half  nilos  through  a 

0 

stoop,  narrow  dofilo  down  into  tho  STRUMA  RIVER  valloy,  which  it 
thon  follows  to  KARLOVO*  Tho  rost  of  tho  road  through  STARA  ZAGGRA 
to  BURGAZ  is  charactoristio  of  roads  passing  through  less r foot  hills 
and  rolling  torrain*  Thoro  is  an  important  bridgo  over  tho  TUNDZHA 
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RIVER  wost  of  3LIVE,  ovor  tho  AZUAK  RIVER  wost  of  KARNOBAT,  and  ovor 
tho  AITOSKA  RIVER  wost  of  AITOS. 

Tho  VARNA-BURGAZ  rood  is  a north-south  routo  along  tho 
BLACK  SEA  coast,  comooting  tho  port  towns  of  VARNA  in  tho  north 
with  BURGAZ  on  tho  southorn  tominal#  Tho  road  is  102  nilos  long, 

20  foot  wido,  has  a nncadan  surfaoo  oxoopt  for  a fow  nilos  of 
paving  stones  noar  oaoh  tomirxus.  Although  thoro  aro  rxunorous  stoop 
grados,  tho  road  is  usually  in  good  condition#  Thoro  is  an  altornnto 
road  ovor  nost  of  tho  routo  which  is  inpassablo  in  wot  woathor# 

Tho  SOFIA-SERRAI,  GREECE  routo  is  tho  principal  road 
fron  BULGARIA  to  GREECE,  following  tho  STRUMA  RIVER  valloy  for  a 
distance  of  141  nilos  botwoon  tho  two  points#  Sovornl  roads  branch 
off  toward  YUGOSLAVIA  to  tho  wost#  An  altornato  road  oxists  whioh 
is  sononhot  longor,  oomooting  SOFIA,  SAMOKOV,  RAZLOG,  and  SERRAI. 
This  road  is  charaotorisod  by  nnny  grado  crossings  evor  tho  railway 
whioh  it  ontwinos,  and  nunorous  grados  up  to  ton  porccnt  in  slope# 

Tho  surfaoo  vr.rios  fron  granito  block  paving  on  tho  SOFIA  to 

4 * 

TSRKVA  longth,  vmtorbound  naoadon  fron  TSRKVA  to  KULATA,  to 
tarnao  surfaoing  on  tho  Groocian  sido#  Tho  avorago  width  of 
tho  road  is  23  foot#  Critical  points  oxist  botwoon  FORN  DZHUMAYA 
to  LEVUNOVO  r/horo  tho  road  roquiros  oonstant  naintonanco  and  is 
usually  inpassablo  during  wot  woa’chor#  Anothor  restriction  oxists 
in  KRESNA  GORGE  whore  tho  road  is  slnglo  lnno,  has  grados  up  to  ton 
porcont,  and  has  no  altornnto  by-pas so s#  Thoro  nro  18  nnjor  bridgos 
botwoon  SOFIA  and  KULATA,  with  construction  varying,  but  nost 
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consisting  of  atorjg  ^noroto  or  stool#  All  bridgos  would  roquiro 
roinforoonont  for  armor  loads# 

Tho  SOFIA-DRAMA,  GREECE  road  is  tho  noro  difficult  of  tho 
two  routos  fron  SOFIA  to  GREECE,  oovoring  a distanoo  of  184  nilos 
ovor  nountains  and  rough  oountry#  It  has  stono-sot  surface  fron 
SOFIA  to  SAHOKOV,  tho  ronnindor  is  raaoadan  averaging  20  foot  wido, 
with  nunorous  bridgos  and  oulvorts#  Tho  routo  follows  tho  MARITSA 
RIVER  and  MBSTA  RIVER  for  short  distancos# 

Tho  PLOVDIV-XANIHI,  GREECE  routo  comocts  oo.itral  MACE- 
DONIA with  oontral  BULGARIA#  Tho  routo  was  widonod  to  20  foot  by 
tho  Gomans  and  was  usod  oxtonsivoly  as  c.  military  routo#  It 

covers  a distanoo  of  102  nilos  and  is  charnctorisod  by  numerous 

* • • 

doop  dofilosi  hairpin  otftvos,  and  stoop  gmdos#  In  narrow  vnlloy 
sootions  it  is  subjoot  #o  flooding#  An  important  bridgo  is  locatod 
12.5  nilos  south  of  PLOVDIV  ovor  tho  STANMOSHKA  RIVER.  Tho  road 
orossos  throo  rivors  and  four  mountain  ranges  with  grades  botwoon 
10  and  20  porcont  in  many  placos# 

Tho  KHAJIK0V0-K01I0TINE,  GREECE  road  is  tho  host  routo  into 
EASTERN  BULGARIA  from  (REECE.  Tho  road  is  16  to  20  foot  wido,  with 
orushod  rook  aurfr.co,  having  grados  of  10  to  20  porcont#  Thoro  is 
a stono  bridgo  just  3outh  of  KRDZHALI,  and  a sirnplo  truss  iron 
bridgo  just  north  of  MOMCHILGRAD,  both  aro  about  400  foot  long# 

Roman la 

In  1945  total  highway  niloago  in  ROMANIA  was  roportod  to 
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bo  43,163  milos*  This  nakos  n donsity  of  almost  ono-half  milos 
of  rood  por  squaro  nilo,  oonparod  to  .3  nilo  cf  road  por  squaro 
nilo  in  BULGARIA*  Duo  to  tho  ruggodnoss  of  tho  CARPATHIAN  MOUNTAINS 
and  TRANSYLVANIAN  ALPS,  nost  of  tho  highways  aro  probably  in  tho 
south  along  tho  DANUBE  TABLELAND  and  on  tho  oast  botwoon  tho  PRUT 
and  SERE  RIVERS* 

During  tho  lattor  nonths  of  1944,  two  Soviot  arnios 

sr/opt  aoross  ROMANIA*  Ono  amy  swung  southward  following  tho 

DANUBE  RIVER,  whilo  tho  other  novod  along  a north  oontral  route 

botwoon  tho  TRANSYLVANIA  ALPS  and  tho  CARPATHIAN  MOUNTAINS,  on 

a gonoral  straight  onst-wost  lino  toward  ARAD.  Thoso  two  arnios 

woro  aocortpnniod  by  a oonsidornblo  nnount  of  armor  which  lator 

dofoatod  strong  Goman  amor  formations  in  tho  siogo  for  BUDAPEST, 

ROMANIANS  nain  ooononio  assot  is  potroloum*  In  1939 

tho  output  was  45,600,000  bnrrols  which  was  about  too  porcont  of 

tho  world*s  production*  In  1948  tho  production  wns  34,000,000 
5 

barrels,  Althou^i  most  of  tho  prosont  production  of  oil  nay  bo 
oxportod,  this  natural  rosourco  has  nilitatod  toward  bottor 
cannunioation8  in  gonoral* 

Although  dotailod  information  about  R0MANIA*S  highway 
syston  is  lacking,  it  can  bo  ns sumo d from  tho  abovo  information 
that  hor  highway  syston  is  bottor  than  tho  neighboring  BALKAN 
oountrios* 

Hungary 


In  1949  HUNGARY,S  highways  totalod  10,248  nilos,  with 


g 

a douaity  of  *3  rail©  of  road  por  squaro  nilo  of  area.  Ihoso  high- 
ways woro  vory  honvily  usod  and  dotorioriatod  oonsi dor ably  during 
World  War  II.  Tho  only  hard  aurfacod  roads  of  inportanoo  booano 
potholod  oarly  in  tho  war  from  honvy  Goman  military  trnffio. 

Lator  bnttlos  of  largo  arnorod  f o mat ions  ocourrod  during  tho 
boginning  of  1945,  on  tho  HUNGARIAN  PLAINS  surrounding  BUDAPEST. 
Thoao  heavy  movononts  all  taxod  oxisting  traff ioablo  aurfaoos  and 
bridging  to  tho  utmost. 

Thoro  is  no  dotailod  information  prosontod  on  Hungary* a 
highways,  but  it  is  suffioiont  to  assuno  that  duo  to  tho  rolling 
plains  and  rivor  valloys,  military  cross  country  novonont  would 
not  bo  a big  problon. 

7 

South  European  Russia 

Tho  highway  systan  of  EUROPEAN  RUSSIA  divorgos  from 
MOSCCW  in  a apidor  wob  not  roaching  out  to  tho  borders  of  tho 
country.  Thoro  aro  major  bolt  linos  that  connoot  tho  radiating 
spokoa  on  transvorsal  pianos.  Por  tho  purposos  of  this  study 
a gonoral  description  of  tho  roads  in  tho  aroa  of  tho  southom 
arc  and  noro  dotailod  analysis  of  major  routos  approaohing 
MOSCOW  from  tho  BALKAN  and  BLACK  SEA  aroas  aro  prosontod. 

In  tho  southoast  soctor  tho  VOLGA  RIVER  valloy  is  tho 
major  plain  from  KAZAN,  oast  of  MOSCOW,  to  tho  rivor *s  mouth 
in  tho  CASPIAN  SEA.  Ihis  rogion  has  a sparse  network  of  roads, 
with  all  wonthor  roads  boing  short  soctions  that  connect  railway 
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stations  with  inland  wntor  ports#  Tho  ASTRAKHAN-KAZAH  routo 
follows  tho  VOLGA  RIVER,  and  it  is  rntod  as  an  all  wo nth or  road  with 
tho  oxooption  of  tho  STA1INGRAD-KAHYSHIN  sootion  whioh  is  dirt  and 
low  grndo  of  jrravol  which  is  difficult  going  in  wot  wonthor#  Thoro 
nro  no  highway  bridgos  ovor  tho  VOLGA  RIVER,  and  only  throo  railway 
bridgos  cross  this  rivor# 

Tho  southwost  sector  whioh  inoludos  tho  broad  ronchos 
of  thw  UKRAINE,  tho  r.nnoxod  POLISH  TERRITORY,  and  BESSARABIA, 
is  tho  sootor  which  connocts  RUSSIA  with  hor  major  satollito 
countrios*  This  is  also  tho  nroa  whoro  tho  major  part  of 
military  oporntions  ''ccurod  botwocn  RUSSIA  and  GERMANY  during  World 
War  II#  Tho  groat  aranrod  and  noohnnizod  onnpnigns  that  crossod 
and  roorossod  this  nron  nro  yot  to  bo  fully  docunontcd#  Ncvortho- 
I08S,  tho  political  eignifionnco  of  this  nroa  attosts  to  tho 
probability  that  oonsidorablc  improvement  of  transportation  nets 
havo  boon  undortakon  in  tho  reconstruction  period  since  tho  war# 

Iho  UKRAINIAN  notwork  is  donsost  in  tho  wostorn  parts  and  contors 
around  tho  koy  cities  of  KIEV  and  LVOV.  Ihoso  two  points  aro  tho 
focal  points  of  foodor  routos  that  food  into  ROMANIA#  and  across 
a few  narrow  passes  of  tho  CARPATHIAN  MOUNTAINS  into  HUNGARY# 

Iho  FRIPET  MARSHES,  whioh  occupy  the  area  botwoon  LVOV-MINSK- 
KIEV,  channolizos  this  main  novomont  through  KIEV.  Tho  roads  in 
this  gonornl  aroa  aro  mostly  dirt  roads  of  a low  typo  which  aro 

passablo  when  frozon  or  dry,  but  prosonting  oxtrono  trnfficablo 

< / 

pro b Ions  v/hon  thawing  and  during  tho  rainy  soason# 
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Tho  MOSdCW-BftllST  highway  oonnocts  MOSCOW  with  tho  WHITE 
RUSSIA  aroa  Contors  and  loads  into  POLAND,  Tho  routo  is  674  nilos 
long  and  was  in  tho  proooss  of  boing  hard  surfaood  with  four  inohos 
of  oonoroto  and  1*2  inchos  of  asphalt  whon  tho  Gorman  invasion 
was  launohod,  Tho  original  paving  was  dostroyod  in  sovoral 
strotchos  and  tho  ronaindor  of  tho  road,  for  tho  most  part, 
failod  undor  honvy  Goman  mochnnizod  traffic.  From  MINSK  to 
BREST  tho  routo  closely  skirts  tho  northom  odgo  of  tho  FRIPET 
MARSHES  which  incroasos  its  soasonal  varibility,  Thoro  aro  19 
known  bridgos  totaling  4,945  foot  in  lengths  on  tho  routo,  Tho 
longost  bridgo  is  1,083  foot  which  crossos  the  BEREZINA  RIVER 
and  Is  of  timber  construction,  Noar  tho  sr.no  placo  thoro  is  a 328 
foot  stool  bridgo.  In  addition  to  thoso  thoro  arc  six  othor  bridges 
totaling  945  foot  and  six  culvorts  totaling  315  foot,  Nino  of  tho 
known  bridgos  arc  along  the  FRIPET  MARSHES,  Tho  trnvolod  portion 
of  tho  road  is  gonorally  about  40  foot  wido, 

Tho  HOSCOW-KIEV-LVOV-ODESSA  routo  is  tho  major  routo  to 
and  from  tho  BALKAN  aroa,  having  a tominus  at  ODESSA  on  tho  BLACK 
SEA,  whioh  is  928  nilos  southwest  from  MOSCOW.  A branoh  to  LVOV 
on  tho  KIRJGARY-RUSSIA  bar  dor  aroa  is  approximately  oquadistant. 

Not  nuoh  information  is  known  about  tho  routo,  except  that  it  is 
considered  to  bo  all  woathor,  rogardloss  of  tho  many  lowlands  that 
aro  orossod.  Although  nunorous  rivers  aro  crossed,  including  tho 
BUG  RIVER  at  PERVOMAYSK  and  tho  TJGIGUL  RIVER  at  BEREZOVKA,  the 
idontifiod  bridgos  aro  rostrictod  to  thoso  at  KIEV  and  vicinity, 

Qno  bridgo  is  a 3,481  foot  railway-roadway  bridgo  whioh  was 
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schodulod  for  completion  in  1941*  Tho  othor  throo  aro  stool 
highway  bridgos  of  the  fallowing  lengths*  820  foot*  2,625  foot | 
and  tho  longest  5,906  foot,  Tho  uaj or  barrior  oroasod  by  this 
roiito  la  tho  DNEPR  RIVER,  whioh  is  orosaod  at  KIEV, 

Iho  MOSCCW-KH/MOV-SEVASTOPOL^OSTOV  road  oonnoota 
MOSCOW  with  tho  CRIMEA  PENINSULA  ovor  approximately  888  nilos  of 
gonorally  good  baaod  and  aoasonally  all  woathor  road,  Iho  distanoo 
fron  MOSCOW  to  ROSTOV  ia  about  650  nilos,  ovor  a routo  branching 
southoast  fron  KHARKOV  for  307  nilos  of  hilly  torrnin  and  consists 
of  a aoaaonal  improved  dirt  road  v/hich  ia  gonorally  inpassablo  fo. 

10  days  in  tho  spring,  and  for  hoavy  traffio  aftor  a rain.  Most 
of  tho  major  bridges  on  this  routo  woro  dual  for  rail  and  road  traf- 
fic and  woro  dostroyod  during  World  War  II,  Thoy  hnvo  probably  boon 
rooonstruotod  to  thoir  prowar  spooifioations.  The  longost  bridge 
of  4,114  foot  spans  tho  DNEPR  RIVER  at  KNEPROPETROVSK.  Two 
othor  long  dual  bridgos  woro  noar  ZOPGROZHYE.  In  addition  to  thoso 
throo  bridgos  thoro  aro  16  othors,  ono  of  whioh  is  a dual  doublo- 
dockod  stool  struoturo  1,485  foot  long  noross  tho  OKA  RIVER,  Noar 
KURSK  thoro  is  a 590  foot  woodon  bridgo  spanning  tho  TUSKQR  RIVER, 
and  984  foot  oonoroto  bridgo  in  tho  samo  aron.  At  MTSEHSK  a forry 
and  a 394  foot  bridgo  crossos  tho  ZUSHA  RIVER,  Tho  12  ronaining 
bridgos  avorago  about  110  foot  in  longth,  oxcopt  tho  tinbor  bridgo 
across  tho  PSEL  RIVER  whioh  is  328  foot  long,  Tho  locatod  and 
idontifiod  bridgos  botwoon  MOSCOW  and  SEVASTOPOL  total  12,668 
linoar  foot  of  struoturo. 
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Tho  routo  from  KHARKOV  to  ROSTOV  is  gonorally  all  woathor 
with  a Good  baso  and  probably  an  asphalt  finish.  The  DONETS  RIVER 
is  orossod,  but  no  information  is  available  on  tho  spocif lent ions 
of  tho  bridGo  aoross  this  rivor. 

Tho  S TAL INGRAD-AS TRAKHAN -KAZAN  routo  follows  tho  wost 
bank  of  tho  VOLGA  RIVER  for  its  ontiro  longth  of  approx inatoly 
880  nilos.  Iho  first  124  nilos  to  YLUANOVSK  has  a good  baso  in 
part?  tho  next  186  nilos  traveling  to  tho  South  is  an  improved 
seasonal  road  to  VOLSKj  tho  noxt  186  nilos  through  SARATOV  to 
KAMYSHIN  is  an  all  woathor  road,  built  especially  for  honvy  traffio 
with  paving  stono  baso.  Fron  KAMYSHIN  to  STALINGRAD  tho  road 
rovorts  to  a seasonal  road  for  a distanco  of  115  nilos.  Tho  267 
nilos  fron  STALINGRAD  to  ASTRAKHAN  havo  a good  baso,  although 
honvy  traffio  onusos  pot  holos  requiring  constant  maintenance. 

Fron  ASTRAKHAN  a road  loads  inland  fron  tho  CASPIAN  SEA  to  tho 
CAUCACUS  REGION. 

Tho  UOSCOW-TAIiBOV-KIjrYSHIN  routo  runs  southeast  from 
MOSCOW  for  564  nilos  to  a juncture  with  the  KAZAN -S TAL INGRAD 
routo  at  KAMYSHIN  on  tho  VOLGA  RIVER.  For  about  170  nilos  out 
fron  MOSCOW  tho  road  is  a 11 -woathor  surfaced  with  asphalt.  The 
road  is  seasonal  in  tho  area  near  MICHURINSK.  Tho  road  is  mostly 
all  woathor  oast  of  MTCHURINSK,  but  it  is  of  pooror  quality  on  to  tho 
VOLGA  RIVER.  It  passes  through  sovoral  inland  rivor  ports.  Tho 
uso  of  inland  watorways  in  tho  VOLGA  RIVER  aron  probably  oxplains 
tho  look  of  dovolopod  roadways  in  this  r.roa. 
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Turkoy 

Highways  const ituto  an  outstnndinc  dofioioncy  in  TURKEY’S 
economy,  For  many  yonrs  tho  building  of  ronds  have  tnkon  socond 
placo  to  the  builcUnc  of  railroads*  Also,  for  many  yonrs  tho  Turkish 

rulers  have  bolioved  tho  fewer  roads,  tho  bottor  for  dofonso.  But 

\ 

with  modern  military  mothods  and  prosont  day  developments  and  Unitod 

Statos  Aid,  Turkoy  is  woll  alone  on  a nino  yor.r  road  building  procram 

\ 

to  construct  14,317  milos  of  now  reads, 

Tho  host  roads  aro  fairly  wall  or  a do  d,  vr.tor  bound 
naendam,  but  thoy  havo  wonk  foundations  that  broak  down  undor  heavy 
traffic*  Host  of  TURKEY’S  roads  aro  littlo  noro  than  dirt  tracks 
that  arc  dooply  ruttod  from  hoavily  ladon  ox  carts  which  nnko  tho 
bulk  of  tho  road  traffic, 

Tho  main  road  in  the  EUROPEAN  portion  of  TURKEY  c^nnocts 

EDIR1IE  and  ISTANBUL,  tho  two  major  citios  in  tho  area.  This  area 

west  of  tho  BOSPORUS  SIRA ITS  approximates  tho  sane  aroa  as 

lu\SSACHUSETTS,  Tho  main  portion  of  TURKEY  approximates  tho  aroa 

of  TEXAS,  and  in  1948  total  roads  amount od  to  approximately 
8 

26,500  nilos. 


Iran 

IRAN,  an  area  about  one-fifth  tho  size  of  tho  UNITED 

STATES,  has  approximately  17,000  miles  of  highways.  In  1949, 

g 

almost  3,400  miles  were  asphalted.  Duo  to  low  rainfall  ever 
most  of  this  larro  aroa,  surfacing  to  provont  dust  is  tho  main 
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consideration,  Tho  most  improved  rond  i a tho  routo  eonnootinc 
ABADAN  nonr  tho  PERSIAN  GULP  with  TEHERAN  in  tho  north.  Tho 
road  gonorally  follows  tho  railway  also  running  across  IRAN 
in  this  aroa,  Anothor  Important  road  bronchos  to  tho  north1*  * 
west  running  to  TABRIZ,  at  the  foot  of  the  CAUCASUS  MOUNTAIN 
area* 


Iroq-Syria»Israol~Lobanon . 

Thoso  four  cnuntrios  provido  tho  NEAR-EAST  land  corridor 

botwocn  tho  PERSIAN  GULP  and  tho  MEDITERRANEAN  SEA.  With  the 

oxooption  of  ISRAEL,  tho  othor  throo  countrios  havo  rathor 

sparso  road  note.  ISRAEL  has  a good  road  not  of  1220  railos  of 

* 

fairly  v/oll  inprovod  roads  over  an  aroa  of  7,800  squaro  nilos. 

* * 

LEBANON,  a 3nall  coastal  nation  at  tho  foot  of  10,000  foot  high 
raountains  ran  go  a,  is  lacking  in  highway  niloago.  Tho  conbinod 
aroas  of  SYRIA  and  IRAQ  totals  190,187  squaro  nilos,  having 
approxinatoly  8,000  nilos  of  inprovod  and  uninprovod  roads* 

Host  of  tho  control  portions  of  thoso  two  countrios  aro  arid 
dosorts,  with  highways  nostly'  in  tho  fortilo  plains  of  tho 
TIGRIS  and  EUPHRATES  RIVERS, 
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